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S. W. GRAY 

. recently named director of tractor sales 
and engincering for the Marvel-Schebler 
Carbureter Division of Borg-Warner Corp., 
Chicago. Mr. Gray has been associated with 
the company for many years, originally 
starting with the Wheeler-Scheblcr Car- 
bureter Co. in 1923. 

Previcus to the transfer of the Indian- 
avolis operations of the Schebler Carbureter 
Co., Mr. Gray acted in the capacity of as- 
sistant chief engineer for a number of years, 
and when the plant was moved to Flint, he 
took over the tractor sales engineering for 
Marvel-Schebler Carbureter Division. 





January 22, 1938 








Vol. 78, No. 4 


Production Pace Perks Up 


January's Output Will Probably Exceed First Estimates 
With a Monthly Total of 250.000 Units Likely 


As car and truck manufacturers 
finish their third week of the year it 
becomes evident that the original 
estimate of some 225,000 units, 
which was based on tentative sched- 
ules laid down at the first of the 
year, will probably be exceeded by a 
small, but encouraging, margin. 

This week again saw an increase 
in production over the past week and 
the industry needs only to maintain 
its present pace to equal the original 
estimate. As things stand, with each 
succeeding week showing a slight 
gain the monthly total may approach 
250,000 units. 

Comparisons with January a year 
ago are meaningless at this time be- 
cause of the definite contrast in con- 
ditions under which the industry is 
operating. At this time a year ago 
factories were attempting to keep 
up with demand, which in turn 
was affected by floods while factories 
were hampered by labor troubles. 
This year, with demand off but ap- 
parently improving slowly, produc- 
tion is keeping abreast of orders 
easily. 

Although this month will finish 





UAW Growing More Conciliatory 


Union Letter to General Motors Expresses Opposition 


to ° 

Previous indications that the 
UAW is growing more conciliatory 
in its contacts with industry appear 
to be substantiated by developments 
in the Detroit area during the cur- 
rent week. 

First of these was a letter to Gen- 
eral Motors Corp., issued with the 
unanimous approval of the UAW 
International Board, indicating the 
board’s stand that it is ‘‘unalterably 
opposed to any and all unauthorized 
strikes and that it will not tolerate 
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*,.. Any and All Unauthorized Strikes” 


any violation of the agreement be- 
tween the union and the corporation 
by the membership of the UAW.” 
This action is expected to pave the 
way for negotiation of a new or 
revised contract with GM. 

Next was the statement by Homer 
Martin, president, to the effect that 
the union was opposed to wage re- 
ductions and that any reduction in 
wages now would deepen the depres- 
sion by further curtailing purchas- 

(Turn to page 101, please) 


with an output equal to slightly 
better than 60 per cent of that of a 
year ago, it is felt that February 
will show a better ratio to last year’s 
output and tentative plans in several 
plants are based on expectations of a 
material increase in March. 

Ford made a contribution to the 
censtructive side of the picture by 
adding 10,000 workers to its payroll 
after a previous layoff and Hudson 
has succeeded in stepping up its out- 
put to about 2500 units this week, 
most of them the new 112. Hudson 

(Turn to page 101, please) 





Reo Shifts Personnel 


Poxson To Head Export Division: 
Morgan New General Sales Mgr. 


Seven changes in the executive 
personnel of the Reo Motor Car Co. 
have been announced by Donald E. 
Bates, president. 

William G. Poxson, president of 
the Reo Sales Corp. and general 
sales manager of the company, has 
been transferred to head the Ex- 
port Division. Frank N. Morgan, 
formerly assistant to the president 
was named general sales manager to 
succeed Mr. Poxson. A. L. Struble, 
former merchandising manager has 
been promoted to assistant general 
sales manager, and D. C. Street, for- 
mer service manager becomes domes- 
tic sales manager. 

Further changes include, appoint- 
ment of D. C. Wheeler and H. P. 
Miller as vice-presidents of Reo Sales 
Corp. Mr. Wheeler, who has been as- 
sociated with Reo branch operations 
for 14 years, will be in charge of 
all branches west of the Mississippi, 
and Mr. Miller, for six years a zone 
manager, will supervise all branches 
east of the Mississippi except Chi- 
cago. 

Charles Boutelle, former domestic 
sales manager, resigned as of Jan. 15. 
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NEWS OF THE INDUSTRY 





T T Coupe model 
NEW CADILLAC 0? the’ toss 
expanded ‘‘60’’ line with four new body 
types introduced this week by Cadillac 
Motor Car division of General Motors 
Corp. In addition to the coupe, a con- 


vertible 
convertible sedan 


coupe, four-door sedan, 
are offered. 
Sixty series is powered by 


and 


The new 


an eight-cylinder V-8 engine of 346 cu. 
in. displacement, which develops 135 hp. 
Wheelbase is 124 in. 





Mack Introduces Two New Trucks 


Models EE and EF Rated at 12,000 and 14,000 Lb. Gross 
Powered by Six-Cylinder Engines of 75 and 78 Hp. 


Two new truck models, designated 
EE and EF, rated at 12,000 and 
14,000 lb. gross respectively, have 
been announced by Mack Trucks, 
Inc., Long Island City, N. Y. 

The model EE is powered by a six- 
cylinder engine with 3% in. by 434 
in. bore and stroke, making the total 
piston displacement 253 cu. in. It 
develops 75 hp. at 2800 r.p.m. Bore 
and stroke dimensions of the six- 
cylinder model EF are 3% in. by 
4%, in., with a piston displacement 
of 271 cu. in. It is rated 78 hp. at 
2800 r.p.m. 

Crankshafts for these engines are 
fully counterbalanced, have seven 
bearings, and are made of drop- 
forged, heat-treated carbon steel. 
Cylinders are cast-in-block and have 
a detachable one-piece head. Cyl- 
inder blocks are of chrome nickel. 
Both models are of L-head arrange- 
ment with exhaust valve seat inserts. 

The drive on both models is from 
a dry, single-plate clutch through a 
four-speed, selective, unit-with-en- 
gine transmission, a five-speed trans- 
mission direct in fifth being available 
at slight extra cost. Final drive on 
both models is of the single reduction 
type. The EE has two available 
ratios 5.14 or 5.66, the EF having 
three ratios of 4.85, 5.83 or 6.80. The 
model EF also has a double reduction 
axle available at slight extra charge. 
All rear axles are full-floating em- 
ploying Hotchkiss drive. 

The four-wheel footbrakes of both 
models are of the internal hydraulic 
type, total braking area on the model 
EE being 355 sq. in.; on the EF 384 
sq. in. Brakes on the model EF are 
vacuum booster actuated. 

Both models have chassis frames 
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of pressed carbon steel with side 
members 7-15/16 in. deep, 7/32 in. 
thick and a 3-in. flange. Cross mem- 
bers are five in number, three being 
of the box girder type. 

Springs on both the model EE and 
EF are 42 in. by 214 in. in front, 
51 in. by 2'% in. in the rear, 
helpers are 3414 in. by 2% in. 


and 


United Air Cleaners for Hudson 

United Air Cleaner division of 
United Specialties Co. has the con- 
tract for supplying the oil bath type 
air cleaners used on the new Hudson 
112. United oil bath air cleaners are 
also being used on the other Hudson 
models. 


Nash Exports Expand 40.1% 
Export shipments of Nash auto- 
mobiles during the calendar year 
1937 were 40.1 per cent ahead of 
those for the year 1936, according 
to H. M. Salisbury, export sales man- 
ager of the Nash Motors division of 
Nash-Kelvinator Corp. 





° ~e ° 
New Cadillac Sixties 
Four Body Types Added to Line 

First Shown Last Fall 

Cadillac Motor Car division of 
General Motors Corp. has announced 
four new body types in its new V-8 
Sixty series, including a coupe, con- 
vertible coupe, four-door sedan, and 
convertible sedan. 

The line is powered by an eight- 
cylinder V-8 engine of 346 cu. in. dis- 
placement which develops 135 hp. 
Weight of the four-door sedan is ap- 
proximately 4000 lb. Specific weight 
of the car, therefore, is 11.6 lb. per 
cu. in. of piston displacement, which 
is said to compare with 12.2 lb. as 
the lowest value for previously an- 
nounced 1938 cars. 

In exterior appearance the Sixty 
has a streamlined flare. The lines of 
the stainless-steel grille extend hori- 
zontally around the front of the 
radiator. Front fenders are high- 
crowned and deep-valanced. Cat- 
walks between hood and fenders have 
been raised and serve as a cradle for 
the headlamps. The hood is of the 
unbroken alligator type and hinged 
at the cowl. 

Interiors feature all-wool fabrics, 
newly designed hardware, deep, soft 
cushions, and fully carpeted front 
and rear compartments. The new 
Sixty includes all of the engineering 
advances introduced by Cadillac this 
year, including “synchromatic shift” 
(gear shifting by means of a lever 
on the: steering post), and a damper 
built into the flywheel to control 
transverse crankshaft vibration. 

Prices of the new line range from 
$1,695 to $2,215. The wheelbase is 
124 in. As regards performance, the 
car is said to accelerate from 10 to 
25 m.p.h. in 4.9 sec., from 10 to 60 
m.p.h. in 16.5 sec., and from 30 to 
60 m.p.h. in 10.8 sec. 

Readers who visited the New York 
Show last fall may recall that Cadil- 
lac exhibited there a model known as 
the Sixty Special. 


Automotive Advertising Leads 


Survey for 1937 Shows General Motors Out in Front With 
Chrysler Second in Magazine Expenditures 


Automobile and automotive adver- 
tising, includine gasoline, oil, and 
accessory promotion, continues to be 
@ mainstay in the advertising busi- 
ness, a survey just completed by 
Advertising Age, Chicago, shows. 
In its list of 150 leading magazine 
advertisers during 1937, General 
Motors is first, Chrysler is second, 
the Ford Motor Co. is thirteenth in 


dollar volume for last year. Of the 
three only Ford failed to show a gain 
in 1987 advertising expenditures over 
the respective 1936 figures. 

The 19 automotive, fuel, and 
parts companies in the list of 150 
leading advertisers accounted for 
more than one-fifth of the $101,554,- 
745 spent, and most of them followed 
the national trend of all advertisers 
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in showing increases rather than de- 
creases. The 19 companies spent a 
total of $22,396,427. 

Socony-Vacuum follows the “big 
three” as fourth in the automotive 
grouping and 18th in the national 
survey. Then follow Goodyear Tire 
& Rubber Co. (22nd), and B. F. 
Goodrich (23rd). Nash-Kelvinator 
follows in the 28th place, Nash show- 
ing a gain in 1937 expenditures as 
compared with 1936, for advertising 
and Kelvinator a loss. Texas Co. is 
shown 29th in the national survey, 
and eighth in the automotive list. 

Other automotive leaders are: 

Studebaker Corp. (35th) $788,715. 

Packard Motor Car Co. (42nd) 
$716,526. 

Shell Oil Co: (44th) $670,583. 

Hudson Motor Car Co. (49th) 
$613,971. 

U. S. Rubber Co. (62nd) $518,450. 

International Harvester Co. 
(63rd) $507,133. 

Pittsburgh Plate Glass Co. (66th) 
$492,137. 

Standard Oil Co. 
$364,094. 

Firestone Tire 
(109th) $294,239. 

Champion Spark Plug Co. (117th) 
$261,848. 

Pennzoil Co. (148th) $205,127. 

Fifteen automotive, accessory, and 
refiners of oil and gasoline, not 
among the leading 150 companies in 
advertising volume, were shown as 
having spent more than $100,000 
each during 1937 by the magazine’s 
survey. 


(N. J.) (90th) 


& Rubber Co. 


Chrysler Exports Up 32.9% 

For the first three months of the 
1938 model year, exports of Chrys- 
ler, DeSoto, Dodge, and Plymouth 
passenger cars and Dodge trucks in- 
creased 32.9 per cent over the cor- 
responding period of the 1937 model 


year. 
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115 000 S( F New fac- adaptable for stationary power plants, 
9 ). * tory, meas- industrial and road building machinery, 
uring approximatcly 480 ft. by 240 ft.. tractors, trucks, and buses. 

recently completed for the Detroit The plant will produce four engines 
Diesel Engine division of General built around one basic cylinder size 
Motors. Its manufacturing facilities and design, a one-cylinder engine, a 


are to be 
building of an 


dustrial Diesel high - speed 


devoted exclusively to the 
integrated line of in- 
engines 


three-cylinder engine, a four, and a 
six. All are designed on the two-cycle 
principle. 


GM Enters Lightweight Diesel Field 


Announces Plans for Mass Production and Sale 
of Small. Two-Cycle Engines 


General Motors this week made 
public its plans for mass production 
and sale of small, light-weight, two- 
cycle Diesel engines. The new line 
will be manufactured in the present 
factory of the Cleveland Diesel En- 
gine division of the corporation (for- 
merly the Winton Engine Mfg. 
Corp.), Cleveland, and two new fac- 
tories. The latter include the Detroit 
Diesel Engine division of the corpo- 
ration at Detroit, now in operation, 
and the new engine factory of the 
Electro-Motive Corp.’s Diesel locomo- 
tive plant at LaGrange, IIl., which 
will be in operation within a few 
months. 

The product program includes 
three series of models, based on three 
different cylinder sizes. Smaller en- 
gines have 71 cu. in. per cylinder 
and the intermediate sizes have 223 
cu. in. per cylinder. Larger sizes 
have 503 cu. in. per evlinder. 


INTERIOR 


the manu- 
area de- 
voted to production 
of one-, three-, four- 
and six-cylinder en- 
gines in the new 
factory of the De- 
troit Diesel Engine 
division of General 
Motors Corp. 


Model 71 series will include one, 
three, four, and six cylinder models 
rated from 22 to 160 hp. maximum 
at 1800 r.p.m. Four, six, and eight 
cylinder models rated for industrial 
and marine purposes at from 200 to 
400 hp. will make up the model 223 

(Turn to page 101, please) 





Timken Promotions 


Bergstrom New Executive Engineer: 
Riblet Made Automotive Chief 


Following the resignation of 
Ernest Wooler, chief engineer of the 
Timken Roller Bearing Co., A. L. 
Bergstrom has been appointed execu- 
tive engineer to coordinate some of 
the varied engineering activities. 

A graduate of the Royal Technical 
Institute of Sweden, Mr. Bergstrom 
spent several years with the Krupp 
organization in Germany. After a 
number of years of design work in 
this country he joined Timken in 
1929 in the works engineering de- 
partment, advancing to chief works 
engineer, which position he filled 
until named executive engineer. 

With Mr. Bergstrom’s appoint- 
ment, the company also announced 
the following promotions in the sev- 
eral divisions: R. M. Riblet, chief 
engineer of the automotive division; 
J. B. Baker, assistant chief engineer 
of the automotive division and chief 
engineer of the rock bit division; 
S. M. Weckstein, chief engineer of 
the industrial division; H. C. 
Edwards, chief engineer of the fuel 
injection equipment division; W. C. 
Makley, chief works engineer; E. J. 
Reagan, general service manager. 
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MEN _OF THE INDUSTRY 


VERNON E. WALTERS recently joined 
the staff of Kent-Owens Machine Co., 
Toledo, Ohio, as factory manager. Mr. 
Walters was formerly associated with the 
Inland Mfg. Division of General Motors at 
Dayton, as master mechanic. 


GEORGE B. AHN, JR., has been ap- 
pointed manager of publicity for the Na- 


tional Standard Parts Association. For the 
past three years he was a member of the 
advertising and sales promotion department 
of the Kelvinator division of Nash-Kel- 
vinator Corp. 

W. K. BRAASCH has been named sales 
promotion manager of Pontiac Motors, suc- 
ceeding S. C. Bray. 

W. C. COWLING, recently resigned as 
general sales manager of the Ford Motor 
Co., has joined with his son C. H. Cowling, 
of C. H. Cowling & Co., steamship agents 
and chartering brokers, to form The Cowling 
Co. in expansion of the latter’s business. 
The company has offices in the Fisher Bldg., 
Detroit, and has just opened offices in the 
Whitehall Bldg., New York City. i 

FLOYD H. DURANCE and RUSSELL W. 
DURLER have been appointed to the engi- 
neering staff of the Carter Carburetor Corp. 
Both men were associated with the Marvel 
Schebler Carburetor Co. 

HARRY ELLIOTT, who heads his own ad- 
vertising agency, has been appointed to 
cover the West Coast activitics for Mac- 
Manus, John & Adams, Inc. 

GEORGE O. DESAUTELS and his as- 
sociates, GEORGE R. BRAMMER and 
CHARLES L. BUNNER, have relinquished 
their connection with Standard Alloy Co., 
and now operate as central Indiana sales 
representatives for the General Alloys Co. 

H. L. BILLS has recently been announced 
as Director of Personnel and Industrial Re- 
lations for the Acme Steel Co., Chicago. 
He has had 20 vears of experience as an 
Industrial Relations Counselor. Mr. Bills 
will be located at the Riverdale Works. 


CAMERA! ACTION! — 


Aboard the Detroiter, crack Michigan 
Central train, wrecked Jan. 12 when it 
ran through an open switch at Fletcher, 


Ont., was C. L. Cummins, president of 
the Cummins Engine Co., Columbus, 
Ind. Mr. Cummins was on his way to 
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Detroit for 

Immediately after the accident alert 
Mr. Cummins, who was uninjured, un- 
limbered his candid camera 
a number of scenes which were pub- 
lished in the Detroit News. 
photographs 
(circle 
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Farman Brothers Retire 
Their Factories Nationalized 
By French Government 


Successively racing cyclists, auto- 
mobile race drivers, automobile deal- 
ers, pioneer aviators, aeroplane man- 
ufacturers and automobile manufac- 
turers, the Farman Brothers have 
just retired after the nationalization 
of their business by the French gov- 
ernment. 

Sons of a British newspaperman 
living in Paris, Henry and Maurice 
Farman graduated from the bicycle 
to the automobile and while acting 
as automobile dealers took part in 
a number of Continental road races 
including the Gordon Bennett events. 

Henry Farman was one of the first 
men to fly in France and in 1904 he 
won the $10,000 Deutsch-Archdeason 
prize for a circular flight of one kilo- 
meter, this being the first time, in 
Europe at any rate, that a heavier 
than air machine had taken off and 
returned to its starting point. 

At an early date Henry Farman 
began the construction of his own 
machines and was later joined by his 
brother Maurice. They also added 
an important aviation engine depart- 
ment, and when the factory was 
taken over by the government it was 
one of the biggest in France. High- 
grade automobile construction was 


hegun in 1923 and was carried on for 
ahont 10 years. 





the SAFE annual meeting. 


and shot 


One of the 
taken by Mr. Cummins 
insert) is shown above. 








C. W. SPICER 
. newly elected president of the Society 
of Automotive Engineers who expressed 
the view in his inaugural address, Jan. 13, 
in Detroit, that “The automotive and rail- 
road fields have many interests in common 
and greater cooperation between the two 
should result to the advantage of both.”’ 


SAE’s Spicer Says... 


“The automotive and_ railroad 
fields have many interests in com- 
mon and greater cooperation between 
the two should result to the advan- 
tage of both,” C. W. Spicer, newly 
elected president of the Society of 
Automotive Engineers, stated in his 
inaugural address, Jan. 13, at De- 
troit. 

“The railroads already have effi- 
cient technical organizations,” Mr. 
Spicer said in pointing to the in- 
creasing use which modern railroad- 
ing is making of internal combus- 
tion engines, light weight construc- 
tion and other items that parallel the 
work of the Society of Automotive 
Engineers. 

“It seems possible that automotive 
experience will be even more useful 
in the railroad field in the future 
than it has been thus far. ... Much 
of the development of the light 
weight, high-speed, streamlined 
trains which we have heard so much 
about is the product of companies 
who were pioneers in the all-metal 
bodies, which are now standard auto- 
motive construction,” he stated. 

“Automotive experience,’’ Mr. 
Spicer pointed out, “has also had 
some effect in the design of the 
Diesel locomotives which draw these 
high-speed trains. Much of the air 
conditioning in the railroad field is 
being done by subsidiaries of auto- 
mobile companies, while propeller 
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shafts and gear units similar to those 
of automotive practice are used to 
drive the lighting generators and 
air-conditioning equipment. The 
automotive and railway fields are far 
from being separate and distinct, but 
on the contrary have many interests 
in common.” 


Occupies New Plant 


Marmon-Herrington Moves To 
Former Duesenberg Site 


Marmon-Herrington Co., Inc., en- 
gineers and manufacturers of all- 
wheel-drive motor vehicles, in In- 
dianapolis, has completed moving 
into its new-plant in the same city. 
The move to the new plant, which 
was formerly occupied by Duesen- 
berg, Inc., was accomplished without 
interruption of operations. 

The 16-acre tract acquired with 
the industrial plant is now being 
converted into a proving ground 
where Marmon-Herrington units 
may be thoroughly tested over all 
kinds of terrain. Steep grades, sand 
pits, bodies of water and all other 
hazards of off the highway travel 
will be provided for putting the 
vehicles through their paces. 


-.- Slants 


USED CAR QUEUE—Sizty - eight 
dealers in Columbus, Ohio, are co- 
operating in a “Million Dollar Used 
Car Exposition” to be held in that 
city Jan. 28 and 29. 

For two miles, used automobiles 
will be parked side by side on a prin- 
cipal thoroughfare in the heart of 
the city in an exposition and sale 
planned to revive a clogged used car 
market. The idea was conceived by 
Sid Phillips, advertising director of 
the Ohio State Journal. 


WHO BIDS?—The Treasury De- 
partment has called for bids on 132 
automobiles to be submitted not later 
than Jan. 31, 1938. 

Specifications call for five-passen- 
ger, four-door sedans, weighing not 
less than 2700 lb. with a maximum 
speed range of 85 m.p.h. Bidders 
also were requested to give cash and 


trade-in offers on 123 used cars 
owned by the Department. 
Officials said the action was 


prompted by a recent White House 
request that Government depart- 
ments estimate their requirements 
for the balance of the fiscal year and 
place orders immediately in an effort 
to spur winter business. 
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BIRTH OF 
AN IDEA — 


Arthur A. Rubly 
(left), Pontiac en- 
gineer who designed 
the company’s 
“safety shift’’ gear 
control and B. H. 
Anibal, chief en- 
gineer, reenact the 
scene at Rubly’s 
drafting table in De- 
cember, 1936 when 
he first outlined his 
idea of the present 
remote control gear 
shift. The story of 
the development of 
the unit at Pontiac 
appears on this page. 


Evolution of a Remote Control Shift 
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Pontiac’s Engineer Rubly Designed Company's Present Unit 
After Discarding 15 Others Tested During 1931-1936 


Engineers of Pontiac Motors in 
1931 began experimenting with vari- 
ous devices designed to move the 
gear-shift lever to a place where it 
would be out of the way of the front- 
seat occupants. Fifteen different 
designs of remote control were 
worked out and tested on experi- 
mental cars, but all of them were 
found wanting. The first device, de- 
veloped in 1931, employed cables and 
a long shift lever mounted on the 
under side of the dash. Then came 
a series of models in which a stand- 
ard gear-shift lever was bent for- 
ward under the dash and had a hori- 
zontal rod pivotally attached to its 
upper end, that was carried forward 
through a wire track or an opening 
in the dash. 

In 1935, when it was known that 
the 1937-model cars would have wide 
three-passenger seats, efforts were 
redoubled with a view to developing 
a satisfactory remote-control gear- 
shift in time for that model. The 
hand brake lever having been relo- 
cated, it was hoped that the gearshift 
lever could be moved at the same 
time, so that all obstructions would 
be eliminated from the front com- 
partment. But when the time came 
for specifications for the 1937 model 
to be decided upon, the engineers and 
the management were not satisfied 
with the progress made in developing 
this new design, and the search for 
a better solution of the problem was 
continued. 

Past designs were reviewed once 
more, and natent-denartment records 
were searched to get all the informa- 
tion that could be brought to light 
on the subject. From 1935 on the 


engineers concentrated their efforts 
on a type of gearshift with the lever 
mounted under the steering wheel. 
One design was tested in June, 1936, 
another in July, and still another in 
September of that same year. This 
last design had flexible cable con- 
trols. An electric shifting device was 
tried in November and dropped. A 
vacuum power shift was tested the 
same month. In December, tests 
were made of a device consisting of 
a single-cable control operated by a 
lever mounted on a bracket on the 
lower central part of the instrument 
panel. 

Finally, late in 1936, the “‘safety- 
shift gear control” was approved, 
and it was road-tested during the 
early part of 1937. It was designed 
by Arthur A. Rubly, a Pontiac engi- 
neer. Between that time and the 
date of its final approval, six differ- 
ent variations of the first design 
were built and tried out. 





General Tire Reports °37 Sales 


General Tire & Rubber Co., Akron, 
Jan. 18, reported sales of $21,392,- 
S56 for the fiscal year ended Nov. 30, 
1937, and net profits of $800,913. 
Net profit was equal to $1.25 per 
common share after all charges and 
after provision for Federal income 
taxes and surtax on undistributed 
profit. General’s sales in 1936 were 
$17,909,886 and net profits were $1,- 
291,011. 

General current assets Nov. 30 
were $10,287,211 and current liabil- 
ities were $3,119,765. Cash on hand 
totaled $689.055. Notes payable to 
banks were $2,000,000. 


January 22, 1938 





98 


NEWS OF THE INDUSTRY 





Business in Brief 


Written by the Guaranty Trust Co., New York 


Business activity recovered sharp- 
ly last week. While the rise was 
partly seasonal in character, both in- 
dustrial and distributive lines re- 
ported more than the usual amounts 
of gain. The weekly business index 
of the Journal of Commerce stands 
at 67.2, as against 60.2 a week ago 
and 75.7 for the week before Christ- 
mas. Retail trade, according to Dun 
& Bradstreet, was 2 to 6 per cent 
above the level a year ago. 

The rise in general activity is re- 
flected in the movement of railway 
freight. Loadings in the week ended 
Jan. 8 totaled 552,314 cars, showing a 
gain of 94,955 cars, or 20.7 per cent, 
above the total for the preceding 
week but a decrease of 147,732 cars, 
or 21.1 per cent, below that for the 
corresponding period last year. 

Chain store business in December 
showed substantial improvement over 
November totals and _ practically 
equalled the volume for December, 
1936. The index of Chain Store Age 
was approximately 113.0, relative to 
the 1929-31 average for the month 
taken as 100. This compares with 
109 in November and 113.0 in De- 
cember, 1936. 

Production of electricity by the 
electric light and power industry of 
the United States for the week ended 
Jan. 8 was 4.7 per cent below the 
output for the corresponding period 
last year. The total for the preced- 
ing week was 3.4 per cent below that 








Doehler 


Die Casting Co., Toledo, Ohio, 
published three data sheets giving 
chemical composition of its aluminum Dbase, 
magnesium base, and zine base alloys.* 

A statement submitted by the Automobile 
Manufacturers Association to the Special 
Senate Committee to Investigate Unem- 
ployment and Relief has been issued in 
pamphlet fcrm. It sets forth a number of 
facts pertinent to what the automobile in- 
dustry has accomplished in providing and 
stabilizing employment and higher living 
standards for American workers.* 

“What is a Job?’ is the title of a pamphlet 
just brought out by General Motors Corp. 
In showing that customers, products, man- 
agement, and capital are the necessary fac- 
tors that make up a job, GM points out that 
it has an investment of more than $6,000 in 
factories, tools, equipment, and materials 
for each of its employes.* 


has 
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for the corresponding week in 1937. 

The retail cost of food declined 
1.2 per cent during the month ended 
Dec. 14, according to the Department 
of Labor. The index for that date 
was 82.6 per cent of the 1923-25 aver- 
age, or 0.4 per cent below the level 
a year earlier. Continued decreases 
in prices of meats and a sharp break 
in egg prices were largely respon- 
sible for the decline. 

Average daily crude oil production 
for the week ended Jan. 8 amounted 
to 3,437,100 barrels, showing a rise 
of 500 barrels above the output for 
the preceding week and remaining 
moderately above the level of 3,406,- 
800 barrels calculated by the United 
States Department of the Interior to 
be the total of the restrictions im- 
posed by the various oil-producing 
States during January. 

Professor Fisher’s index of whole- 
sale commodity prices for the week 
ended Jan. 15 stands at 83.9, as 
against 83.2 a week earlier, 83.1 two 
weeks earlier, 83.2 three weeks 
earlier, and 83.9 four weeks earlier. 

Federal Reserve bank credit out- 
standing declined $4,000,000 during 
the week ended Jan. 12. Member 
bank reserve balances increased 
$122,000,000 while money in circula- 
tion decreased $115.000,000 and the 
monetary gold stock remained un- 
changed. Excess reserves of member 
banks on Jan. 12 were estimated to 
be approximately $1,390,000,000. 


tadial-thrust roller bearings an‘ self- 
aligning units made by the Shafer Bearing 
Corp., Chicago, are described in Catalog No. 
14 just brought out by that company.* 
title of 
the New 
Motors Corp., 


“Interchangeable Bearings,”’ is th 
booklet R20 recently issued by 
Departure Division, General 
Bristol, Conn.* 

Barnes Drill Co., Rockferd, Ill, has just 
published a booklet containing descriptions 
of its line of self-oiling, all-geared drilling 
machines.* 

A case record book made up primarily of 
reported experiences of users of the con- 
tour machining method of fabricating has 
been published by Continental Machine 
Specialties, Inc., Minneapolis, Minn., under 
the title ‘25 Ways to Cut Machining Costs.’’* 


Rustless Iron and Steel Corp., Baltimore, 
Md., has published a handbook containing 
technical data on its various types of stain- 
less steels. The company advises that there 
are only a limited number of copies of this 
handbook available for distribution.* 


Diamond Chain & Mfg. Co., Indianapolis, 
Ind., recently brought out a new catalog, 
No. 617, containing 96 pages of information 
on the use of roller chains for motor drives, 
machinery, and conveyor applications.* 





* Obtainable 
AUTOMOTIVE 
nut and 56th 


from editorial department, 
INDUSTRIES. Address Chest- 
Sts., Philadelphia. 
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R. L. MYERS 


. new assistant general sales manager for 
Oldsmobile, in charge of the eastern half of 


the United States. Mr. Myers has been as- 
sociated with General Motors for 23 years, 
more than 12 years in its automobile di- 
visions. 


For the past four years he has been man- 
ager of Oldsmobile’s Atlantic Region, prior 
to this having served as regional manager 
for the Buick-Olds-Pontiac Sales Co. on the 
Pacifie Coast. 


Z e » r 
lips from ‘Tokyo 
Doubling Of Home Car Production 

Urged By Japanese Authorities 

In view of the slow expansion of 
the productive capacity of the Jap- 
anese domestic automobile industry, 
the government authorities have de- 
cided to urge the two licensed 
makers, Toyota and Nissan, as well 
as other domestic car manufacturers 
to make every possible effort to at- 
tain a level doubling the year-end 
production (whose volume is kept 
secret) by March, 1938. 

Annual productive capacity of the 
Japanese automobile industry may 
move up to 300,000 to 400,000 cars in 
1945, according to an estimate made 
by the Nippon Kogyo Shimbun. 


Diesels 

The Mitsubishi Heavy Industries 
Co., Ltd., is now engaged in its sec- 
ond expansion program aimed to 
push its annual capacity for produc- 
tion of Diesel vehicles to 3000 units. 
Present expansion activities, which 
call for an outlay of 7,500,000 yen, 
concern the Tokyo Kiki Kaisha, of 
the automotive division of the Mitsu- 
bishi Heavy Industries. The Tokyo 
Kiki has completed several trial 
units of Saurer Diesel engines, for 
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which Mitsubishi recently obtained a 
manufacturing license. 

The Osaka Chain and Machinery 
Works, which recently acquired the 
right to manufacture the low-price 
Diesel engine developed by Dr. Gom- 
pachi Asakawa of Tokyo Imperial 
University, is expected to increase 
its capital from 7,000,000 to 15,000,- 
000 yen. Two or three million yen 
will be invested in a plant for Diesel 
construction. 


Factory Equipment 


A new 30,000,000 yen firm, the 
Tokyo Automobile Industry Co., has 
obtained permission to import ma- 
chine tools for its plant from the 
Fiat Works, Turin, Italy. The first 
batch of orders already licensed in- 
volves the sum of 1,500,000 yen. 
This is said to be the first time that 
an Italian firm has received an order 
for plant machinery since Japanese 
motor cars have been made. 


Baby Cars 

Attending a meeting of the All- 
Japan Small Car Association, Colonel] 
Hori, automobile expert of the War 
Office, intimated that the Army 
frowns upon the popular baby cars 
of less than 750 cc. piston displace- 
ment, but favors types of 2000 cc. 
piston displacement or more. It is 
the second official opinion regarding 
small-car production, after the Home 
Office some time ago announced its 
intention to raise the tax- and 
license-free limit from 750 cc. to 
1000 ce. 





4.0 Years A go 


with the ancestors of 
AUTOMOTIVE INDUSTRIES 
Pittsburg Motor Vehicles 

The Pittsburg Motor Vehicle Co. 
have nearly completed their first 
model, a light four-wheeled vehicle to 
carry three persons, two passengers 
and a driver. The motor is said to 
develop two horsepower and_ to 
weigh only 55 lb. The weight of the 
entire machine is only 160 lb. A 
carriage seat in front holds two, 
while the driver takes a bicycle seat 
in the rear. 

The frame is so arranged that the 
front seat can be taken off and a 
parcel box substituted if desired. 

This company is also constructing 
a light phaeton to weigh about 300 
Ib. 

From The Horseless Age, April, 
1898. 
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New 50 Hp. Menasco 


Firm Adds Horizontal Type Unit 
To Its Aircraft Engine Line 


The Menasco Mfg. Co., Los An- 
geles, Calif., has entered the low 
horsepower engine field with a 50- 
hp. four-cylinder, horizontally op- 
posed L-head, air cooled, aircraft 
engine. 

Displacement is 144.4 cu. in. with 
a bore and stroke of 3% in. by 3% 
in. The engine develops 50 hp. at 
sea level at 2550 r.p.m. and the dry 
weight is 156 lb. or approximately 
3.2 lb. per hp. 

Features of the Menasco M-50 
pointed out by the manufacturer in- 
clude increased cooling as a result of 


more total fin area, enclosed valve 
mechanism, and a square section 
manifold. 


A wet sump with a geared type oil 
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pump is utilized with the crankcase 
finned for increased oil cooling. Oil 
capacity is four quarts. A Strom- 
berg up-draft carburetor with alti- 
tude control and a single Bendix 
Scintilla magneto are other features 
of the new engine. 

The crankshaft is of the one-piece, 
three throw type with two main 
bearings. Cylinder blocks are of 
nickle cast iron with aluminum alloy 
cylinder heads bolted on the cylinder 
blocks. Over-all width is 275/16 in. 
Compression ratio is 5.5 to 1. 

Production of the new M-50 model 
will begin immediately at the Menas- 
co factory in Los Angeles to augment 
the company’s present line of engines 
which now numbers seven different 
models ranging in size from 50 to 
250 hp. According to Albert S. 
Menasco, president of the company, 
1000 Menasco M-50’s are scheduled 
for immediate production. 





“" T ‘ “ 
MENASCO 
Exterior overall 
view of the new 
50-hp., four-cyl- 
inder, horizontally 
opposed L - head, 
air-cooled, air - 
craft engine an- 
nounced recently 
by the Menasco 
Mfg. Co.. Los 
Angeles, Calif. A 
description of the 
engine appears on 
this page. 








Equipment Sale Study 


A.S.T.E. Survey in Detroit Area 
Indicates $65,000,000 Outlay 


A total of about $65,000,000 in 
new plant equipment purchases by 
companies in the Detroit area may 
be reached this year, according to 
Ford R. Lamb, executive secretary of 
the American Society of Tool Engi- 
neers. 

The figure was compiled following 
a check among membership of the 
A.S.T.E. in manufacturing plants in 
Detroit, Pontiac, Flint, Saginaw, 
Bay City, and Lansing. Similar 
checks are now being made in other 
parts of the country through the so- 
ciety’s 14 chapters. with a view to 
determining maximum projected and 
minimum new production equvinment 
requirements in the mass production 
industries. 

Peak of. the buying program will 
come during late spring and early 
summer believes Mr. Lamb who ex- 


plains his view with “. . . the auto- 
motive and most other large produc- 
tion industries will be re-tooling for 
new models during the period. This 
and allied tooling programs in other 
Michigan mass production industries 
call for an expenditure alone of be- 
tween $15,000,000 and $20,000,000 
this vear. This total, of course, does 
not include projected large scale pur- 
chases for expansion purposes con- 
templated by several producers.” 





Apco Mossberg Reorganized 


With reorganization plans now 
completed, the Apco Mossberg Corp.. 
Attleboro, Mass., manufacturers of 
automotive wrenches and accessories, 
becomes the Apco Mossberg Co. 

Officers of the new company are 
Lee Smith, president and treasurer; 
William Blackburn, vice-president in 
charge of manufacture; John G. 
McGreevy, vice-president in charge 
of sales; and C. D. Smith, assistant 
treasurer. 


1938 
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Automotive Metal Markets 
Steel Market Opinion Sees Prevailing Price Structure Firm; 
Possible Freight Rate Increases of Major Concern 


While the subject of steel prices 
continues to bob up almost daily in 
Washington news reports and com- 
ments, those who make and sell steel 
as well as those who buy and use it 
only rarely mention price these days. 
Price doesn’t even come in for the 
slightest comment in connection with 
recent reports of Ford and Hudson 
buying, it being taken for granted 
in the market that the prevailing 
price structure is being firmly main- 
tained all around. Buick is reported 
to have placed substantial flat steel 
orders. 

As to whether concessions, result- 
ing from the impending wage nego- 
tiations, may or may not lead toa 
revision of selling prices, one guess 
is as good as another, and steel pro- 
ducers’ price policies are not formu- 
lated on the basis of conjectures. Of 
more immediate concern to them is 
the addition to costs that may re- 
sult from even a compromise of 
freight rate increases. 

In spite of the possibility of 
heavier rail and equipment purchases 
by the railroads, if the I.C.C. grants 
them higher rates, several of the 
steel companies have filed protests, 
confining their objections, however, 
to increased iron ore rates. That 
steel producers and automobile man- 
ufacturers are in a mood to lighten 
one another’s load as much as pos- 
sible, may be seen from an agree- 
ment reached to eliminate disputes 
over weight tolerances, it now be- 
ing accepted as a custom of the sheet 
industry that, when the average of 
actual total shipments exceeds the 
previously estimated weight, the 
buyer may take credit for the dif- 
ference. 

With a number of the large auto- 
motive consumers of steel still out 
of the market, what business there 
is doesn’t permit of sufficiently wide 
distribution to give all of the finish- 
ing mills a slice of it, and as a re- 
sult, some make a much better show- 
ing than others. On the whole, how- 
ever, finishing mills continue to 
operate at a somewhat better rate 
than primary producers, whose em- 
ployed ingot capacity was reported 
this week by the American Iron & 
Steel Institute at 29.8 per cent, de- 
noting a 7.2 per cent improvement 
over the preceding week and bring- 
ing into sight the 30 per cent ingot 
rate, which has been generally pre- 
dicted for the end of this month. 

Copper withstood release of high- 
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ly unfavorable statistics early this 
week, but later the market turned 
rather easy. Domestic stocks of re- 
fined copper at the begining of the 
year were 259,900 tons, an increase 
of 38,200 tons over those at the be- 
ginning of the preceding month, 
while the world surplus rose from 
413,840 to 471,750 tons. Custom 
smelters lowered their price frac- 
tionally and with prices off a shade 
in London, the undertone of the mar- 
ket here was softer. 

Singapore staged an old-fashioned 
jamboree in tin prices last Saturday, 
running prices up about $28 a ton 





on sales of a paltry 60 tons. The 
market here responded with an ad- 
vance of °, cent to 42%. cents for 
spot Straits. On Tuesday the ad- 
verse influence of a break in prices 
in Wall Street caused the price to 
recede to 41% cents, at which level 
the market could only be called barely 
steady. The Navy Department 
bought 90 tons of Grade A tin at 
42.35 cents, less % per cent dis- 
count for payment in 10 days. It is 
interesting to note that one of the 
Dutch-owned tin producing com- 
panies declared last year dividends 
aggregating 35 per cent. 

Both the lead and zinc markets 
ruled quiet and unchanged. Stor- 
age battery makers contracted for 
part of their nearby lead require- 
ments.—W.C.H. 





A Slant on Holding Companies 


New York Financial Opinion Holds That Automotive Concerns 
Are Not in Group Denounced by President Roosevelt 


Legal and business opinion in New 
York financial circles does not con- 
sider General Motors Corp., Chrys- 
ler Corp., and International Motors 
(Mack) in the category of holding 
companies which were last week 
broadly denounced by President 
Roosevelt. The automobile companies 
are considered operating companies, 
and are likened by these opinions to 
the Eastman Kodak Co., Rochester, 
which was praised, despite its size, 
ty Assistant Attorney General 
Robert H. Jackson in a speech in 
Rochester on Jan. 15. 

Although all of the G.M. “family” 
of manufacturing companies are not 
owned outright it is generally agreed 
by those who have carefully watched 
the corporation that General Motors 
management is management in fact, 
and does not remotely resemble the 
absentee ownership common in util- 
ity and other types of holding com- 
rany structures. 

Using Mr. Jackson’s speech as an 
interpretation of the President’s 
point of view, observers here see no 
threat to the motor manufacturers. 

Following the President’s call for 
the elimination of holding com- 
panies, Mr. Jackson criticized par- 
ticularly absentee financial interests 
who have “no interest in your com- 
munity, no close knowledge of local 
labor conditions, or conditions in 
other local industries.” He then re- 
ferred to the Eastman company say- 
ing that “there was no fear of size 
when that size justified itself by 
efficiency and economy. 

“But the vast financial bureauc- 


racies which try to get financial con- 
trol of these local industries are not 
creators,” he continued. “In the 
main they are parasites. 

“My conclusion is that the greatest 
threat to enterprise and sound busi- 
ness is the threat of speculating 
financiers, who grab these locally de- 
veloped industries for exploitation. 

“We do not dare to leave our in- 
dustries, our labor, or farmers, or 
our sound business managers at the 
mercy of unscrupulous financial hold- 
ing company manipulators,” he said. 

Despite the technical similarity be- 
tween all holding companies, the con- 
census appears to be that from the 
President’s standpoint, amplified by 
numerous New Deal spokesmen, that 
there is no reason to consider his 
denunciation as being addressed to 
any of the automobile or truck com- 
panies in the country. 

For example, the formation of the 
General Motors Sales Corp. in Octo- 
ber, 1936, involved no new issuance 
of stock. Heads of the manufactur- 
ing companies became general man- 
agers of the respective divisions, and 
the move, as explained by Alfred P. 
Sloan, Jr., then president, was to ac- 
complish “important savings, as well 
as to simplify the corporation’s cor- 
porate organization.” 





Fluorescent Chalk Developed 


A fluorescent chalk which glows 
with a strong green light and is 
visible at a distance has been de- 
veloped by the Westinghouse Elec- 
tric & Mfg. Co. 

(Continued on next page) 
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The new material appears and 
marks like ordinary chalk under nor- 
mal light. It glows in the dark when 
irradiated with ultraviolet rays such 
as from a sunlamp enclosed in a black 
globe. 





Pace Perks Up 


(Continued from page 93) 
reports continued enthusiastic ac- 
ceptance of its new car by the trade 
evidenced particularly by its success 
in enrolling an encouraging number 
of new dealers. 

Buick also came in for attention 
with the announcement that it had 
released ‘substantial orders for steel 
with mills in the Pittsburgh, Cleve- 
land, Chicago, and Detroit areas. 
This represents the first major Buick 
release in 1938 and marks a resump- 
tion in steel buying by the industry. 
Buick has stuck closely to its proj- 
ected schedule of 14,000 cars in Jan- 
uary, expects to produce about the 
same number in February, and 
anticipates an upward revision of its 
schedule in March. 

Studebaker and Willys, out of pro- 
duction for inventory during the past 
two weeks, entered the active pic- 
ture again this week, although not 
on a full-time basis.—J.A.L. 





Delay Pierce-Arrow Plan 

Pending a determination of the 
current trend of business, no plan 
on behalf of the reorganization of 
the Pierce-Arrow Motor Corp., Buf- 
falo, N. Y., will be submitted to 
Federal Court, it was decided this 
week after a hearing before Judge 
John Knight. 

At the conclusion of the hearing 
Judge Knight appointed former Fed- 
eral Judge John R. Hazel and Martin 
Ewald, secretary-treasurer of the 
debtor corporation, as co-trustees to 
act, as the court characterized it, “in 
a custodial capacity.” 


UAW Conciliatory 


(Continued from page 93) 

ing power; but adding that “the 
UAW will not consider any wage re- 
ductions except in the case where a 
company can give bona fide proof 
that a payroll decrease is necessary 
to the continued existence of the com- 
pany. The burden of proof,” he in- 
sisted, however, “rests with the man- 
ufacturer.” 

The letter to General Motors re- 
affirmed three paragraphs in a pre- 
vious letter from the International 
Board to W. S. Knudsen, president 
of General Motors Corp., last Sep- 
tember, but at that time the guar- 
antees were subject to ratification by 
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DIESEL RESEARCH 


Exterior view of the new Diesel test 
laboratory of General Motors Corp. The 


building, which measures 223 ft. 


length and 105 ft. in width, is so con- 
structed that the noise and vibration 
are virtually eliminated. The structure 
is adjacent to the new plant of the 
in Detroit Diesel Engine Division. 





a delegate conference representing 
local unions. This delegate confer- 
ence meeting last November had 
unanimously rejected the guarantees 
along with other new contract pro- 
visions. Because of this action the 
corporation in turn advised the union 
that it would refuse to reopen nego- 
tiations for other amendments pro- 
posed by the union until it received 
assurances that individuals respon- 
sible for unauthorized strikes could 
be discharged by the management. 

According to Martin the latest ac- 
tion by the International Board over- 
rides that taken by the delegate con- 
ference of local unions and cannot 
be revoked before the 1939 conven- 
tion which alone can overrule a deci- 
sion of the executive’ board. 








Calendar of 


Coming Events 


Foreign Shows 
German Motor Show, Berlin, 
Feb. 18-March 6, 1938 
Leipzig, Trade Fair, 
March 6 to 14, 1938 


Conventions and Meetings 
American Society for Testing 
Materials, Spring Regional 
Meeting, Rochester, N. Y. 
March 7, 1938 
Machine and Tool Progress 
Show, Detroit..... March 9, 1938 
SAE National Aeronautic Meet- 
ing, Washington, D. C. 
March 10-11, 1938 
SAE National Passenger Car 
Meeting, Detroit, 
March 28-30, 1938 
American Foundrymen’s Asso- 
ciation, Foundry Show, 
eee May 14-19 








GM Lightweight Diesel 


(Continued from page 95) 


series. The larger series is the pres- 
ent line of engines now in railroad, 
marine, and stationary power service 
including eight, twelve, and sixteen 
cylinder units ranging from 600 to 
1200 hp. 

The manufacturing program calls 
for production of the model 71 series 
at the Detroit plant, the 223 series 
at the Cleveland plant, and the 
larger series at the LaGrange plant. 

Heretofore the large engines have 
been built at the Cleveland plant. 
Their manufacture is shifted to the 
LaGrange plant and the intermediate 
series assigned to the Cleveland 
plant because the principal applica- 
tion of the large engines has been in 
the locomotives built at the LaGrange 
plant. The Cleveland plant also will 
continue to custom build engines for 
the marine field. 

Sales of- the engines for railroad 
motive power will continue through 
the Electro-Motive Corp. at La- 
Grange. Sales in other fields will be 
through the Diesel Engine division 
of General Motors Sales Corp., with 
headquarters in Cleveland. 

The Gray Marine Motor Co., De- 
troit, has been given a franchise for 
the adaptation and sale of the 71 
series engines for marine purposes. 

General Motors has also announced 
its intention to produce “packaged 
power” units, consisting of the small 
model Diesel engines and generators, 
in either stationary or portable 
models, for industrial and agricul- 
tural applications. Assembly of the 
“nackaged power” units will be done 
at the Cleveland plant. 

Engineering details of the new 
General Motors’ Diesel engines will 
be published in the Jan. 30 issue of 
AUTOMOTIVE INDUSTRIES. 
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EVENTS 


The scenes are typical, 
the men representative of 
events at the Society of 
Automotive Engineers an- 





5 


2. But it was just as hard to coax discussers to platform 5. Making notes for rebuttal 


Identities 


1. I. L. Shogran, Douglas Air- 
craft Co., who spoke on “Engine In- 
stallation and Related Problems in 
Large Aircraft.” 2. The editor’s 
ears, but not the camera, were too 
far away to identify this discusser 
who refused to ascend the platform. 
3. (Foreground) Dr. E. J. Abbott, 
Physicists Research Co., whose paper 
was titled: ‘New Technique for 
Noise Reduction.” 4. (Foreground) 
Ralph Upson, consulting engineer, 
began his paper on “The Use of Self- 
Tapping Screws in Mechanical and 
Structural Assemblies” with a tor- 
que-machine demonstration while 
W. B. Hurley (right), Detroit Edi- 
son Co. and chairman of the session 
looks on. 5. The ardent note-taker 
(foreground) is E. G. Whitney of 
the National Advisory Committee 
for Aeronautics whose paper on 
“The Diesel as a High Output En- 
gine for Aircraft” was prepared 
with H. H. Foster. In the _ back- 
ground are J. R. MacGregor, re- 
search engineer, Standard Oil Co. of 
Calif., and E. H. Hall, consulting 
engineer specializing in  barrel-en- 
4. Speaker, chairman and volunteers stage a demonstration gine development. 
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nual meeting in Detroit, 
which was held Jan. 10 to 
14 at the Book-Cadillae 
Hotel. 


7. President and distinguished guest await the zero hour 
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6. Speaker is congratulated 8. Wit-of-the-week in a fairly serious spot of questioning 


Identities 


6. The smile belongs to Macy O. 
Teetor, Perfect Circle Co., who pre- 
sented a paper and motion pictures 
illustrating “The Reduction of Wear 
of Piston Rings and Cylinders.” 
7. (Center) Harry T. Woolson, ex- 
ecutive engineer, Chrysler, and out- 
going president of the S.A.E. is 
about to introduce Charles A. Har- 
nett (right) commissioner of motor 
vehicles for the State of New York 
whose subject was “The Motor Vehi- 
cle Commissioner Looks at the Auto- 
mobile.” 8. Facing the camera is 
R. F. Norris, director of acoustical 
research for the C. F. Burgess Lab- 
oratories, Inc., whose salty discus- 
sions of air conditioning and noise 
reduction produced thought without 
pain for many an auditor. 9. E. F. 
Lowe, assistant general manager of 
the §.A.E., notes the first nominee 
at business session. 10. M. D. Arch- 
angeli (left) sales manager for Wil- 
cox-Rich, is host to Earl W. Dilg, 
general manager, Autopulse Corp., 
and C. F. Bachle, research test engi- 
neer for the Continental Motors. 

Contax photographs 
by Herbert Hosking 








10. Open house was the order after technical sessions 
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Waldo Waterman, father of the 
“flying automobile” tells of its 


development from inception to 


The Arrowbile 


By WALDO D. WATERMAN* 


OR the past twenty-five years 
i have been obsessed with the 

idea that some day somebody 
would develop and put into produc- 
tion an airplane which could be sold 
to the private owner in quantity. I 
have visualized a large group of fac- 
tory buildings receiving raw mate- 
rials and parts at one end and 
through diversified processes these 
materials and parts emerging from 
the other end as finished airplanes 
with a ready market eager to receive 
them. 

Satisfying the requirements of 
the potential private-airplane owner 
is a problem which is deserving of 
a thorough analysis. Unquestionably, 
the matter of safety and ease of op- 
eration is one of the paramount fac- 
tors. It is certain that the automo- 
tive industry would not have pro- 
gressed to the heights which it now 
enjoys if the motor car’s operation 
had not been simplified to the point 
where no technical knowledge was 
required in its operation and the 


~ * Abstracted from a talk given at a meet- 
ing of the SAE at Detroit. 


quantity produced privately-owned 
airplane must follow in the same 
tootsteps. 

Of paramount consideration is 
first cost and maintenance costs. 
The answer to this problem is pri- 
marily quantity production and de- 
sign. While the inbetween stage of 
small and large quantity production, 
the adapting of parts manufactured 
by other industries in quantity is 
in order that the airplane manufac- 
turer can take advantage of the 
large production. The design of the 
airplane itself, both structurally and 
aerodynamically, must necessarily be 
such that the greatest efficiency can 
be obtained at the least cost. 

The third paramount item is util- 
ity. Under this heading one should 
consider performance, that is, speed, 
rate of climb, carrying capacity, and 
range. Hundreds of private airplane 
owners have become skilled pilots 
and are people of sufficient means 
that the cost of operation of the 


The Arrowbile, a combina- 
tion  airplane-automobile 
taking off for a flight 


present-day airplane is not a deter- 
mining factor in their use thereof. 
They have found, however, that 
after the original glamour of pri- 
vate ownership and the mastering 
of the art of flying have worn off, 
they have little use for the airplane. 
Vhis has principally been occasioned 
by the fact that the hours saved in 
making a trip by air have been 
wasted at their destination by not 
having their own ground transporta- 
tion facilities. 

It is apparent to me that in order 
for the masses to justify the owner- 
ship of the airplane, it must also be 
a ground vehicle capable of furnish- 
ing adequate surface transportation 
while the owner is away from his 
home port. The utility to its owner 
which the flying automobile can give 
will in most cases offset the restric- 
tions in high performance with 
which craft of this type must neces- 
sarily be saddled in order to serve 
the dual function. There will always 
be a market for high-performanced, 
privately-owned aircraft; but this 
market will correspond to that of the 
custom-built motor car. When quan- 
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Without the wings 
the Arrowbile is 
ready for the trip 
to or from the 
airport 





tity production as known in the au- 
tomotive industry is applied to air- 
craft, three features must go with 
it: safety, low cost, and the utility 
acquired by easily converting the 
craft into a roadable vehicle. 

An analysis similar to the one just 
cutlined led me in the summer of 
1932 to start some experimental 
work with the idea of developing 
such a craft. To make a _ usable, 
roadable vehicle, certain determin- 
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Waldo Waterman 
inspecting the 
Studebaker Com- 
mander engine 


that powers the 
dual purpose 
vehicle 


ing factors predi- 
cated the design of 
the airplane. It 
was obvious that 
this safe and easy 
to fly airplane must 
have a_ relatively 
low landing speed. 
This in turn en- 
tailed a relatively 
large wing spread. 
To build a roadable 
vehicle which 
would carry its 
own wings while 
on the highway or 
in traffic, those 
wings being of a 
size sufficient to give the required 
low landing speeds, was apparently 
an impossible thing to accomplish. 
The obvious solution would be, then, 
tw contemplate a vehicle whose wings 
could quickly be attached or de- 
tached. Going one step further, the 
orthodox airplane shed of its wings 
would still be a clumsy ground ve- 
hicle with its long fuselage and tail 
surfaces. Semi-successful experi- 
ments in the past few years had 
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been conducted with tail-less air- 
planes in France, England, and Ger- 
many, as well as in this country. 
Although they held intriguing possi- 
bilities, their lack of complete suc- 
cess was principally attributed to 
the unavailability of air-foils pos- 
sessing suitable characteristics, 
namely, zero or negative center of 
pressure travels combined with the 
other desirable air-foil characteris- 
tics of suitable thickness, high lift, 
and low drag. Experiments of our 
National Advisory Committee for 
Aeronautics, however, indicated that 
the realization of such an air-foil 
was immediately at hand. 

Several of the intriguing features 
of the tail-less airplane were that by 
the elimination of the tail structure 
some reduction in weight, head re- 
sistance, and cost would result; and 
that through the reduction in weight 
and head resistance some aerody- 
namic efficiency would be gained. 
The fact that the tail-less airplane 
shed of its wings would take the 
form of a streamlined coupe and the 
design lent itself admirably to the 
efficient use of the pusher propeller, 
which in turn greatly increased vis- 
ibility and made possible certain 
safety features, convinced me that 
the development of a plane of this 
type, with the ultimate idea of its 
becoming a flying automobile, was a 
logical step. 

In regard to certain basic, safety 
features which are highly desirable, 
in the quantity-produced, privately- 
owned airplane, the tail-less airplane 
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had potential possibilities beyond 
those of the normal airplane in be- 
ing so designed that it would be im- 
possible to stall, spin, or in any way 
acrobatically fly it. My recollection 
of the days of 1909 and 1910 when I 
taught myself to fly, convinced me 
that this hypothetical airplane 
should by all means have what has 
come to be known as the tri-cycle 
landing gear. With the center of 
gravity ahead of the main support- 
ing wheels and with the landing- 
gear so arranged that the wings 
were attached at an angle approach- 
ing zero lift when the airplane was 
in its static position while on the 
ground, two elements making the art 
of flying difficult were eliminated. 
These are the inherent tendency of 
any airplane with the orthodox, un- 
stable landing-gear to ground-loop, 
and the tendency of such an airplane 
to make a second take-off or bounce 
when improperly landed, owing to 
the static position of the wings be- 
ing at their angle of maximum lift 
rather than at an angle approaching 
zero lift. 

With these basic ideas as a foun- 
dation I designed and built in the 
summer of 1932 my first tail-less 
airplane, known as the Waterman 
“Whatsit.” No attempt was made to 
make this plane roadable. The little 
“Whatsit” sort of grew just like 
Topsy. It was financed entirely by 
my somewhat limited resources and 
was built up principally of the spare 
parts of three or four cracked-up or 
discarded airplanes of standard 
make. The power plant was _ bor- 
rowed from an engine manufacturer, 
and the plane’s construction was car- 
ried on principally by myself and 
two assistants. We had no basic 
data on the control or stability of a 
tail-less airplane and had to obtain 
this information by cut and try 
methods. 

When, in the early fall of 1932, 
the ‘“Whatsit” was ready for its ini- 
tial test I decided to start taxying 
it at speeds of around 25 m.p.h. and 
gradually increase these speeds until 
the plane could be floated off the 
ground for short, straightaway hops 
and landed again, and to keep in- 
creasing the speeds and distances of 
the straightaway hops in order to 
feel out the controls, balance, sta- 
bility, etc., prior to attempting to ne- 
gotiate a real flight. This program 
was started and got to a point where 
taxying runs were being made at 
speeds of approximately 45 m.p.h. 
when one day the front wheel 
dropped into a gopher hole and was 
sheared off, resulting in the nose 
digging in and the plane turning 
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over on its back. As this was done 
at a speed of approximately 45 
m.p.h., I was shaken up a bit, and 
the plane was somewhat damaged. 
We dragged it back into the shop, 
and as resources were getting quite 
low, I questioned the advisability of 
going ahead with the project at that 
time. 


Another Try 


I later decided, however, to have 
one more try at it. This time I start- 
ed its taxying at a speed of 40 m.p.h. 
and gradually increased it to 48 
m.p.h. At this point the “Whatsit’” 
took off, but much to my chagrin in- 
stead of floating off it took off vio- 
lently and started to loop. I found 
myself in the very embarrassing po- 
sition of being about 35 feet in the 
air and on my back. There was only 
one thing to do and that was to cut 
the gun and take the fall. The plane 
backed out of its loop and hit the 
ground wing-tips first, the swept- 
back wings taking the force of the 
fall; and I didn’t even get a hard 
bump out of it! 

The wings, propeller, and several 
other parts of the little “Whatsit” 
were completely demolished. My per- 
sonal funds were practically ex- 
hausted, and the results obtained so 
far were anything but encouraging. 

Late that fall again saw the “‘What- 
sit”? on the field ready for test. This 
time we clamped a couple of bench 
vises on the nose of the ship to coun- 
teract any possible looping tendencies 
and again proceeded on the original 
test program. It finally became possi- 
ble to take the little shin off and fly 
it straightaway for the length of the 
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field. One thing became definitely 
apparent, however. This was that 
the relationship of the thrust line to 
the vertical center of pressure was 
very critical in the tail-less plane de- 
sign. The “Whatsit” was a low-wing 
plane, which meant that the thrust 
line was considerably above the ver- 
tical center of pressure. The result 
was. that with power on the ship had 
a nosing down tendency, and with 
power off it had a nosing up ten- 
dency, which is exactly opposite from 
that which is considered desirable in 
a normal airplane. We had to add a 
horizontal surface at the front end 
of the plane to act as a trimming 
device between power on and power 
off in order to offset this tendency. 
The obvious, ultimate conception of 
the tail-less design to eliminate this 
very undesirable characteristic was 
te build it as a high-wing plane with 
a thrust line somewhat below the 
wing. This characteristic in the 
“Whatsit” required some rigid 
schooling on my part to reverse my 
normal reactions, brought about by 
vears of flying. Straightaway flight 
tests continued until things got to a 
point where I either had to really go 
out and fly the ship in a complete 
circuit, which entailed taking it off 
passing over numerous obstructions, 
making a complete turn and bring- 
ing it back into the field, or discon- 
tinuing the flight tests. 

There was one pilot who had fre- 
quently told me that he thought the 
thing had possibilities and would 
like to try flying it. I told him that 
I somewhat questioned whether or 
not the “Whatsit” was ready to take 
around on a real flight, and yet I 


Set for the road, the Arrowbile is comparable in size and 
operation with the average coupe 
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The wings can 


could not put my finger on any one 
thing which was basically wrong 
with it. I suggested that if he still 
was desirous of making a few 
straightaway hops in it, I would be 
glad to have his opinion. He ac- 
cepted the suggestion enthusiastic- 
ally, and I proceeded to warn him 
of the unusual characteristic the 
plane had between the power on and 
power off conditions. 

After making several successful 
straightaway flights he taxied up to 
the end of the runway and again 
took off. This time he pulled up a 
little bit higher and when he landed 
he hit with considerable force and 
bounced. His natural instincts as a 
pilot overcame him: he gave it the 
gun when he shouldn’t and didn’t 
give it the gun when he should. He 
did the right thing for a normal air- 
plane and the wrong thing for the 
“Whatsit.” Instead of the bounces 
diminishing they increased in ampli- 
tude until there could be but one net 
result; the disintegration of the 
“Whatsit” on the last and most 
severe bounce. The little ship was 
practically a complete wash-out in 
the center of the main runway of 
Union Air Terminal in Burbank. I 
was at the end of my rope. We 
dumped the remains of the “Whats- 
it” in the backyard of my faithful 
mechanic, and I proceeded to look for 
a job. 

A week later I found myself flying 
for Transcontinental & Western Air, 
Inc. After getting my second wind 
financially, the ““Whatsit” was gradu- 
ally repaired, piece by piece. 

In October, 1933, Eugene Vidal, 
then director of the Bureau of Air 
Commerce, got the idea that if some 
manufacturer could be encouraged 
tu develop and produce a so-called 
“fool-proof” airplane in large quan- 
tities and market it at a low figure, 
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a new phase of the aircraft industry 
could be developed. His program 
was launched by sending out approx- 
imately 22,000 questionnaires in 
which specifications of his hypo- 
thetical airplane were set up. The 
questionnaire asked if the recipient 
thereof would buy such an airplane 
if one were available, and it also 
called upon the recipient to designate 
how many of his friends actually 
would buy such an airplane. When 
I first saw one of these question- 
naires the thing which impressed 
me above all was that the specifica- 
tions of Vidal’s airplane was prac- 
tically identical with that result to- 
ward which I had been working, 
with the exception that roadable 
characteristics were not specified. 
Vidal’s questionnaire met with a 
very enthusiastic response from all 
quarters except from those in the 
industry who realized that he had 
set up too much airplane for too 
little money, even though large pro- 
ductions might be achieved immedi- 
ately. The net result as far as I 
was concerned was that the public 
suddenly became exceedingly enthu- 
siastic over the possibilities of such 
an airplane becoming available to 
them. When responses to the ques- 
tionnaires coming in mounted to the 
indication that 15,000 such planes 
were spoken for, I decided it was 
time to go back to work on the 
“Whatsit” in earnest. 


Ready for the Air Again 


February, 1934, saw the ““Whatsit” 
ready to fly again. with practically 
no changes in it. This time I decided 
that we should avail ourselves of 
California’s great open spaces in the 
Mojave Desert. There we made 
camp and set the plane up on one of 
Nature’s most perfect landing fields. 
After a few straight-away flights, 


be detached in three minutes all ready for road service 


circuits were made of the dry lake 
at low altitudes. Becoming convinced 
that the plane could be successfully 
handled in turns, flights to consider- 
able altitudes were also accomplished. 
The horizontal surface, counter- 
weighing vises, and all were at first 
several feet ahead of the nose on a 
long boom. This boom was gradu- 
ally shortened and the counter- 
weights finally entirely eliminated. 
After about two weeks of experi- 
mental flying and the trying out of 
various control devices, I flew the 
little ““‘Whatsit” back to Los Angeles 
across the Tehachapi Mountains. 

I had been able to assimilate a 
sufficient amount of tail-less airplane 
and tri-cycle landing-gear data to feel 
that I could now intelligently design 
a tail-less airplane of high perform- 
ance which would, except for the 
price tag, comply with most of Gene 
Vidal’s seemingly, far-fetched spec- 
ifications. 

Vidal instigated a competition 
sponsored by the Bureau of Air 
Commerce, in which certain hereto- 
fore uncombined specifications were 
laid down; and the industry and 
those who had been working along 
similar lines were invited to submit 
proposals in connection therewith. 
There was no one thing called for in 
the Vidal specifications which had 
not already been accomplished, but 
to comply with all of the twenty-two 
principal requirements in one air- 
plane was claimed to be impossible 
at that stage of the art by many of 
our leading engineers. Results which 
I had obtained with the “Whatsit” 
indicated to me that for the most 
part these specifications could be 
complied with, if price were a sec- 
ondary consideration. 

As a result of this competition, 
held in August, 1934, out of approxi- 

(Turn to page 119, please) 
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General Motors Gives 
Diesels New Status 


WO packed sessions of the S.A.E.’s annual 

meeting, last week in Detroit, seemed to 
point to considerable activity in the Diesel 
field. With the announcement this week by 
General Motors of the official baptism of its 
Diesel division, two new Diesel plants, and a 
new line of small engines, it is apparent what 
some of the undercurrents of excitement were 
all about. 

We recall with interest that C. F. Kettering, 
who spoke at the annual-meeting dinner was 
scheduled originally to talk on Diesels. Later 
he changed the subject—vehemently. In view 
of the eminent announcement of General 
Motors’ Diesel plants, this is a piece of re- 
straint worthy of commendation, not to men- 
tion emulation. 

We are confident that aggressive entrance 
by General Motors into the competitive por- 
tion of the Diesel engine industry means a vast 
increase of public interest in the Diesel idea. 
It will give a tremendous impetus to Diesel 
development in the United States, and because 
of the tremendous resources of the corpora- 
tion, should have a stabilizing influence on 
Diesel progress. 

Not in many years has the two-stroke cycle 
camp had such a pat on the back. This and 
many other aspects of the announcement, in- 
cluding its appearance as the nadir (we hope) 
of a recession curve, make it one of the most 
interesting announcements in many months. 
The engines themselves will be described in 
next week’s issue of AUTOMOTIVE INDUSTRIES. 
Details of the administrative set-up will be 
found in the news section of this issue. 


Dealer Relations Problem 
Takes Many Forms 


SUBSCRIBER in Massachusetts writes: 
A “About four weeks ago there was an 
article in your magazine about the complaints 
made by automobile dealers to the effect that 
manufacturers were forcing them to take more 
cars than they could sell. Since that time we 
have not seen anything more on this subject, 
but would like very much to learn how this 
investigation came out.” 

The answer to that question is quite a long 


story which hasn’t yet reached its climax. Last 
week in Detroit, field men of Chrysler and 
Ford were called in for a home office confer- 
ence, and it is no secret that relations with 
dealers was a topic of discussion at both meet- 
ings. General Motors has announced its Dealer 
Relations Council, and several meetings were 
held between factory representatives and 
dealer representatives on the question of the 
forthcoming automobile-show season. 

During last week the Minton Resolution was 
reported favorably to the Senate, and the 
Withrow Resolution got out of a House sub- 
committee into the full Interstate and Foreign 
Commerce Committee. Both of these resolu- 
tions provide for investigation by the Federal 
Trade Commission of relations between auto- 
mobile factories and their dealers. 

In other words, the constructive advances 
made by the factories during the past few 
weeks, have apparently failed to stem the move 
toward a public airing of the industry’s pri- 
vate problem; for it is stretching the “public 
interest” a good deal, we believe, to make it 
cover contracts between dealers and their sup- 
pliers. 


In the Meantime 
Watchful Waiting 


HE S.A.E. presidential address of C. W. 

Spicer advocates closer cooperation be- 
tween automotive and railway engineering. A 
similar suggestion came from Joseph Eastman, 
then Federal Coordinator of Transportation, 
at an S.A.E. summer meeting two years or 
more ago. No tangible results came from Mr. 
Eastman’s suggestion. It is our belief that 
cooperation between rails and motors will con- 
tinue to be on a catch-as-catch-can basis for 
some time to come—perhaps until a younger 
generation of railway engineers comes into 
power. We have talked recently with some of 
the younger railway engineers and find them 
ardent advocates of light weight and motorized 
equipment—but they won’t be in a position to 
speak their piece until the creeping arm of 
railroad seniority reaches out and pushes them 
into places of authority. 

Returning from Detroit on the “Red Arrow” 
last week it did our hearts good to see the 
deference with which Mr. Edward G. Budd, 
pioneer advocate of light-weight train con- 
struction, was treated by the employes of the 
Pennsylvania Railroad, conservative holdout 
against the new doctrine of thin steel con- 
struction.—H.H. 
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At the SAE Annual Meeting—Diesels in Air Service; 


Four-Engined Planes; Air Conditioning and Fuels were 
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Discussed by Engineers 


Carburetion—Manif olding—Anti-Knock 


VER since the standard labora- 
EK tory knock-testing procedure 

was introduced, there has been 
complaint that the results obtained 
do not check with the behavior of the 
test fuels in actual service, and in 
a paper on “The Effects of Carbure- 
tion and Manifolding on the Relative 
Anti-Knock Value of Fuels in Multi- 
cylinder Engines,” by Earl Batholo- 
mew, Harold Chalk, and Benjamin 
Brewster, the authors gave test re- 
sults on two fuels which showed a 
difference of 1.8 octane numbers by 
the motor method and 1.2 by the re- 
search method, but a difference of 
12.4 in the opposite direction when 
tested in a certain stock car. The 
authors state that the inconsistencies 
of octane ratings obtained by differ- 
ent methods have increased in re- 
cent years, and it occurred to them 
that this might be due to some recent 
changes in powerplant design, such 
as the adoption of downdraft carbu- 
retors with intake passages of larger 
section (and consequently lower gas 
velocity), adoption of automatic 
chokes, elimination of charge heating 
by exhaust heat, and elimination of 
thermostatically controlled radiator 
shutters. 

The paper was devoted to recent 
work in the laboratories of the Ethyl 
Gasoline Corporation intended to 
throw light on some of the discrep- 
ancies referred to, to develop im- 
proved instruments for studying 
events in the inlet manifold and 
cylinder, and to formulate rules for 
the selection of fuels best suited to 
particular manifold and carburetor 
conditions. The work referred to in- 
dicates that fuel volatility, distilla- 
tion temperature, carburetor air/ 
fuel ratio, design of the intake mani- 
fold and associated parts, and other 
factors affecting the fuel distribu- 
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tion within the engine, and the ref- 
erence fuels used, all have an impor- 
tant bearing on the relative knock 
ratings of the fuels. 

It is pointed out in the paper that 
in modern engines, in order to ob- 
tain high volumetric efficiency at 
high speeds, the gas velocity in the 
inlet manifold and the heating of the 
charge have been reduced, and both 
of these changes are opposed to good 
fuel distribution at low car speeds. 
Fuel distribution is determined from 
exhaust-gas analysis, and the sam- 
ples which are analyzed should pref- 
erably be taken directly from the 
cylinders, instead of from the ex- 
haust manifold just outside the ex- 
haust ports. To make this possible, 
a combination spark plug and gas- 
sampling valve was developed (Fig. 
1). The small solenoid valve between 


GAS OUTLET 





SOLENOID COIL 














VALVE SPRING 


VALVE SEAT SPARK PLUG 


Fig. 1—Valve for sampling mix- 
ture in the cylinders of a multi- 
cylinder engine 


the cylinder and the gas-sampling 
tube is controlled by an auxiliary 
breaker mechanism mounted above 
the conventional distributor and op- 
erated by the distributor shaft. At 
the instant the points of the auxil- 
iary breaker close, a condenser 
in the circuit discharges a relatively 
heavy current through the solenoid 
coil and causes the valve to open 
momentarily. At other times the 
valve is held closed by a coil spring. 
The complete apparatus is shown 
diagrammatically in Fig. 2. When 
a sample is to be obtained, the vac- 
uum pump, driven by an electric 
motor, evacuates the gas-sampling 
tube to an absolute pressure of about 
5 mm. of mercury. The car is ac- 
celerated under the conditions pre- 
vailing in the road knock test, and 
the valve allowed to operate only 
within the 5 m.p.h. speed range of 
maximum knock intensity. From 
six to eight repetitions are required 
to fill the sampling tube to atmos- 
pheric pressure. The procedure is 
then repeated for the other cylinders. 

In a certain eight-cylinder engine 
with dual carburetor, from which 
samples for gas analysis were taken, 
it was found that the mixture ratio 
in the different cylinders varied be- 
tween the limits of 16.01 in cylinder 
No. 2 and 11.56 in cylinder No. 6. 
The average mixture ratio for the 
whole engine was 13.6, while the 
average for cylinders Nos. 1, 2, 7 
and 8, which are fed through one 
section of the manifold, was 14.4 and 
that for the other four cylinders, 
12.8. The rearmost cylinder fed by 
each section of the manifold received 
the richest mixture, and this is 
ascribed to the tendency of liquid 
fuel in the manifold to flow toward 
the rear during periods of accelera- 
tion. A lengthy discussion in the 
paper sought to explain the reasons 
for the unequal distribution to the 
different cylinders. 
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Fig. 2—Sketch of mixture sampling valve and 
assoviated equipmeni 


As a result of unequal distribu- 
tion, not only will the air/fuel ratios 
be quite different in the different 
cylinders, which tends to induce 
knock in itself, but the composition 
of the fuel entering the various cyl- 
inders may be quite different. The 
light ends of the fuel, which are com- 
pletely vaporized before they reach 
the engine, are distributed equally 
to all cylinders, but there are likely 
to be large differences in the 
amounts of unvaporized heavy ends 
received by individual cylinders, and 
there is, therefore, ample cause for 
a marked variation in the knocking 
tendency of the different cylinders. 

In order to duplicate the condi- 
tions under which combustible mix- 
ture is supplied to any one of the 
cylinders of a multi-cylinder engine, 
in the C.F.R. single-cylinder test en- 
gine, four different inlet pipes were 
developed. The amount of heat sup- 
plied to the mixture can be varied, 
so that more or less of the fuel is 
vaporized, and the means for sepa- 
rating unvaporized fuel from the 
mixture before it enters the engine 
differ in the different inlet pipes. 

Octane numbers obtained when a 
fuel under test is compared with pri- 
mary reference fuels are likely to 
differ considerably from those ob- 
tained if the same test fuel is com- 
pared with secondary’ reference 
fuels. This is explained by the fact 
that both of the primary reference 
fuels, heptane and iso-octane, are 
substantially completely vaporized 
under normal manifold conditions, 
while the volatilities of the secon- 
dary reference fuels, A-5 and C-10, 
are quite different, and under any 
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condition of partial vaporization a 
larger proportion of the C-10 com- 
ponent is vaporized in the manifold. 
As the concentration of A-5 in the 
blend is increased, the per cent of 
the blend leaving the manifold in the 
vapor state is decreased and the in- 
herent anti-knock value of the ref- 
erence-fuel mixture which enters the 
cylinder decreases less rapidly than 
the per cent of C-10 in the blend. 
Under these conditions, different 
fuels show a larger difference in 
anti-knock values when matched 
against blends of the secondary ref- 
erence fuels than when matched 
against blends of the primary refer- 
ence fuels. 

As already pointed out, the rela- 
tive knocking tendencies of the lean, 
normal and rich cylinders depend on 
the relative concentration of anti- 
knock value in the vaporized light 
ends and unvaporized heavy ends of 
the fuel. Fig. 3 shows the anti- 
knock values of different fractions of 
a typical commercial lead-free gaso- 
line base stock, and it will be seen 
that the most volatile fractions have 
the highest anti-knock value. Instead 
of separating the fuel into a num- 
ber of fractions and then determin- 
ing the anti-knock value of each 
fraction by the usual method, the 
relation between volatility and anti- 
knock value may be determined more 
conveniently by effecting the distilla- 
tion and making the anti-knock de- 
termination simultaneously in the 
engine itself. The authors pointed 
cut that fuels may be roughly 
divided into three broad classes ac- 
cording to the change of anti-knock 
value over their distillation curves: 


(1) Those of which the last 50 per 
cent have approximately the same 
anti-knock value as the first 50 per 
cent; (2) those in which the anti- 
knock value increases continuously 
from the 50 per cent point to the 
end point, and (3) those in which the 
anti-knock value decreases continu- 
ously from the 50 per cent to the end 
point. The third class predominates 
among commercial lead-free fuels; 
the second class is not represented 
among commercial lead-free fuels, 
while the first class is encountered 
occasionally. 

That the knocking tendency varies 
with the air/fuel ratio has long been 
known, but in the actual engine in 
service not only does the air/fuel 
ratio differ in the different cylinders, 
but the anti-knock value is different 
for the fuels delivered to the differ- 
ent cylinders, and the authors 
showed in the paper how to con- 
struct charts showing the combined 
effects of these two factors, viz., dif- 
ferences in air/fuel ratio and differ- 
ences in anti-knock values of fuels 
delivered to the different cylinders. 

In engines in which there is no 
change in the adjustment of the 
mixture-heating and choke valves for 
a change in atmospheric tempera- 
ture, a decrease in this temperature 
results in leaning the mixture sup- 
plied by the carburetor, decreasing 
the vaporization of the fuel in the 
carburetor and manifold, and in 
widening the difference between the 
air/fuel ratios between the richest 
and leanest cylinders. It is obvious 
from this that a reduction in atmos- 
pheric temperature may result in a 
marked difference in the relative 
ratings of fuels. This is confirmed 
by a study of data from recent road 
knock tests. 

After the warming-up period, the 
choke usually is not an important 
factor in the knocking problem, but 
this is not true of the mixture heat- 
control valve. In one well-known car 
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Fig. 3—Anti-knock value of ten 

equal cuts of a typical commer- 

cial base gasoline separated by 
simple distillation. 
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the heat supplied to the inlet mani- 
fold is gradually reduced as the tem- 
perature under the hood rises, until 
at an air temperature of 75 deg. 
Fahr. near the thermostat the valve 
is entirely closed. The temperature 
of the air at the thermostat is about 
60 deg. higher than that outside the 
hood, and if an under-hood tempera- 
ture of 160 deg. Fahr. is required 
for complete vaporization, a substan- 
tial portion of the fuel leaves the 
manifold in the liquid state when 
the mixture heat-control valve closes. 

Fig. 4 shows diagrammatically a 
modified single-cylinder intake pipe, 
together with associated equipment, 
designed to study the relative effi- 
ciencies of heat applied for the 
vaporization of fuel to the carbu- 
retor air and to the mixture through 
a hot-spot, respectively. Water of 
varying temperature may be circu- 
lated through the inlet-pipe jacket 
for the purpose of heating the mix- 
ture, and the temperature and hu- 
midity of the air enteri ng the 
carburetor may be controlled by 
means of an air conditioner. 

Fig. 5 shows for one commercial 
gasoline the relations between tem- 
peratures of the mixture entering 
the cylinder and the degree of fuel 
vaporization when heat is supplied 


Automotive Industries 





DISCUSSED BY ENGINEERS 


CONNECT! 
AIR CONDI 


THERMOMETERS TO INDICATE 

THE TEMPERATURE OF — 

h—- OUTGOING JACKET WATER 
AND 

MIXTURE LEAVING THE 


|_— WATER-JACKETED SECTION 
OF INTAKE MANIFOLD 


\ 


[a ET Re A | 


JACKET WATER OUTLET 








rere 





LIQUID FUEL DRAIN TO 
-——_ GRADUATED BURETTE 








(— 







113 


iON TO 
TIONER 









CARBURETOR BARREL 





THERMOMETER To  (fd-*pRie 
INDICATE. TEMPERATURE 
OF MIXTURE LEAVING 


WAAR 
>>> 

















HOT-SPOT HEATER Ff j 
rn CARBURETOR JET 
Z Yj 
4 Z 
ge tt: 
SSS | BS an sss 
— on 
1 VA 
Z y 
WATER-JACKETED SECTION . Y y 
OF INTAKE MANIFOLD pees Z Z 
ES “7? Z 
SEER Y -= 
proc tty | OSES =, 
oo 









ie y 











JACKET WATER INLET 
THERMOMETER TO INDIC. 
JACKET WATER 


~~ SEPARATING CHAMBER 
+— EXPANDED MICA INSULATION 





all 
kid 
s 
Pees olf 9 


TEMPERATURE OF INGOING 


EXPANDED MICA 
INSULATION 


5) IMMERSION 
|, HEATER | 


i] 





ATE / 








Fig. 4—Modified single cylinder engine manifold and asso- 


to the carburetor air and to the hot 
spot, respectively. Throughout the 
range from no heat applied to the 
hot spot and complete vaporization of 
the fuel by either method, for any 
mixture temperature the mixture 


CH LEAVES 
STATE 

re) 

° 


90 


80 


PERCENT OF FUEL DELIVERED 
BY CARBURETOR WHI 
MANIFOLD IN THE VAPOR 


70 


Fig. 5—Effect of 
hot spot mixture 
heating and car- 
buretor air heat- 
ing on the vapor- 
ization of fuel in 
the manifold. 
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leaving the manifold always con- 
tains a greater fraction of the fuel 
delivered by the carburetor when 
heating is done by the hot spot. For 
example, at a final mixture tempera- 
ture of 85 deg. Fahr., 88 per cent of 
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Fig. 6—Sketch of an in- 

strument for recerding 

on cinema film the ig- 

nition timing of individ- 
ual cylinders 


the fuel passes into the cylinder with 
the air when the carburetor air is 
heated but the quantity increases to 
94 per cent when the heat is applied 
by the hot spot. Similarly, complete 
vaporization of the fuel is accom- 
plished at a lower. mixture tempera- 
ture in the case of hot spot heating. 
Another factor affecting the knock 
in different cylinders is the spark 
timing for that particular cylinder. 
Fig. 6 shows an instrument recently 
developed for determining the spark 
timings of all cylinders simultane- 
ously. A drum weighing 20 lb. and 
designed to hold a strip of 35-mm. 
cinema film on its outside surface 
is driven at a constant speed of 75 
r.p.m. by a 6-volt motor. A neon tube 
is enclosed in a small light-tight box 
which is quite close to the drum. A 
narrow slot in the box, parallel to 
the axis of the film drum, permits 
the flash of the neon tube to appear 
as a line on the film, perpendicular 
to its length. The tube lights as a 
result of the voltage induced by the 
breaking of the primary circuit of 
the ignition system and by the mo- 
tion of two flywheel studs 180 deg. 
apart, past a magnetic pick-up 
mounted on the flywheel housing. 
This pick-up is similar to one used 
by Chrysler (see AUTOMOTIVE IN- 
DUSTRIES, May 22, 1937). The in- 
-duced voltage is amplified’ by the 
triode section of a duplex diodetriode 
vacuum tube (Type 6R-7) and the 
amplified output is coupled to the 
grid of a power tube (Type 6A-3). 
The neon tube is connected in paral- 
lel with the load resistance of the 
power tube. It is lighted when the 
voltage across the load resistance of 
the power tube rises to approximate- 
ly 90 volts, and is extinguished when 
the voltage applied to the grid of the 
power tube decreases due to ter- 
mination of the signal impulse. 
The oscillatory impulse from the 
primary of the ignition coil due to 
the opening of the breaker points is 
rectified and amplified in the Type 
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6R-7 tube, and applied to the grid 
of the power tube, producing a flash 
of the neon tube and a mark on the 
film for the firing of each cylinder. 
A portion of the high-voltage im- 
pulse to No. 1 spark plug is amplified 
and applied to the grid of the power 
tube, resulting in a flash of longer 
duration, which identifies the film 
mark for No. 1 cylinder. One revolu- 
tion of the film drum covers a num- 
ber of complete engine cycles. A 
ratchet-type relay limits the ex- 
posure to one revolution of the film 
drum. 

Ignition timing of the individual 
cylinders is read from a curve of 
angular displacement of the crank- 
shaft versus time, obtained from the 
flywheel reference points. 

The knocking tendency of individ- 


ual cylinders of an engine may be 
determined by the aid of the auxil- 
iary breaker used with the gas 
sampling valve. When the knocking 
of No. 1 cylinder is to be measured, 
the regular distributor is retarded 
and the auxiliary breaker is set to 
produce a timing in No. 1 cylinder 
which is the same as that given by 
the regular distributor when prop- 
erly adjusted. After the knocking 
tendency of No. 1 cylinder has been 
measured, the auxiliary breaker is 
used to produce the correct ignition 
timing in cylinder No. 2, and so on 
for the remainder of the cylinders. 
Since the auxiliary breaker is mount- 
ed on the same shaft as the regular 


breaker, it duplicates the advance 
characteristics of the regular 
breaker. 


Fuel Research Report 


REPORT on the road-test 
A portion of the Cooperative 
Fuel Research Committee’s 
work on correlation in fuel-rating 
tests during 1937 was made in a 
paper by T. A. Boyd. The author 
said that similar work had been 
conducted in England by the Insti- 
tution of Petroleum Technologists, 
and that the American and British 
groups working on this problem had 
exchanged information regarding 
their findings. During the past year 
a program of coordinated but de- 
centralized road tests on 1937 cars 
was carried out, under the auspices 
of the Committee, by individual co- 
operating companies. 
Tests were carried out on two 


series of fuels, of winter and sum- 
mer volatility respectively, there 
being 19 different fuels in each 
group. As one of the principal ob- 
jects was to determine the effect of 
atmospheric temperature on road- 
knock ratings, the tests on the win- 
ter-grade fuels were carried out in 
cold weather. Cars for the road test 
were selected on the basis of sales 
volume, a total of 64 cars, including 
practically every make on the Amer- 
ican market, being used in the test 
on winter-grade fuels, and 56 in the 
tests on summer grade fuels. Tests 
were made in different parts of the 
country and the results were sub- 
mitted to the Secretary of the CFR 
Committee. The results were col- 
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lated and analyzed by a special ana- 
lyzing group composed of men 
familiar with the details of the 
road-test procedure. 

Three methods of determining 
the fuel rating from the individual 
ratings submitted were considered, 
viz., (1) taking the mean of the 
ratings of the fuel for each make 
of car (which itself is the average 
of the ratings of the particular fuel 
for all cars of the same make used 
in the tests); (2) weighting the 
averages for each make of car ac- 
cording to sales volume, and (3) 
weighting the average according to 
the number of individual car rat- 
ings it represents. The third method 
was chosen, because the number of 
cars of any particular make used in 
the tests corresponded to the sales 
volume of that make, and this 
method therefore really weights the 
ratings according to sales volume. 

To determine the effect of atmos- 
pheric temperature on road ratings, 
similar fuels were rated in the same 
cars both in winter and summer. 
With both the summer and winter 
grades, the octane rating seemed to 
increase slightly with a decrease in 
temperature, but it is believed that 
this was due to an accidental group- 
ing of the cars which gave higher 
ratings in the low-temperature 
bracket, and little significance is 
attached by the analyzing group to 
the apparent increase in octane 
number at lower temperatures. 


Fuel Types 


HE influence of fuel types and 
operating conditions on de- 
posits in Diesel engines was 
dealt with in a paper by J. R. Mc- 
Gregor and W. V. Hanley of the 
Standard Oil Co. of California. Be- 
sides studying the combustion proc- 
ess, it was desired to develop an 
accelerated test in the laboratory 
service engine to give results that 
would correlate with deposits in 
other popular service engines. After 
preliminary tests had indicated the 
type of engine most subject to the 
formation of deposits, the first step 
was to determine the effect of operat- 
ing conditions in this engine on de- 
position, in order to select a set of 
conditions which would furnish re- 
producible results in a short time. 
Both lubricating oil and fuel in- 
fluence engine deposits, and in order 
to aggravate the effect of the fuel, 
it was desired to have the lubricating 
oil exert as small an influence as 
possible. A suitable lubricating oil 


Automotive Industries 


DISCUSSED BY ENGINEERS 


When the ratings of all fuels 
are considered, the motor method 
(ASTM) appears to give the best 
average correlation both in winter 
and summer. But while the corre- 
lation is reasonably good for fuels 
of moderate sensitivities, individual 
fuels differed appreciably and in a 
consistent pattern from the average 
correlation line. The more sensitive 
fuels were rated above the motor 
rating on the road, the less sensi- 
tive fuels below. With a fairly even 
distribution of the more and the 
less sensitive fuels, the plus and 
minus deviations cancel each other 
and bring the average in close 
agreement with the motor (ASTM) 
rating. This does not mean, how- 
ever, that the motor method gave 
satisfactory correlation between 
road and laboratory ratings. On the 
contrary, the data show that cer- 
tain fuels were rated too low by the 
motor method, and others too high, 
hence there is need for a laboratory 
test method which will give more 
satisfactory ratings than the pres- 
ent motor (ASTM) method. 

Mr. Boyd pointed out that as a 
result of this work and the coopera- 
tion between the two industries, 
which is “cleared” through the CFR 
Committee, there are being devel- 
oped improved methods of testing 
both fuels and cars so far as cer- 
tain aspects of the use of gasoline 
are concerned, knocking character- 
istics are the main concern. 


for Diesels 


was chosen with the aid of compara- 
tive tests. 

Load was also known to have an 
influence on engine deposits and 
tests carried out showed that the 
total deposit at idle was about five 
times that at three-quarters load. 
The effect of load is partly at- 


Fig. 1—Effect of 
duration of run 
on deposition on 
exhaust valve, in 
exhaust passage, 
and in combustion 
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tributable to changes in engine tem- 
perature, and in one series of tests 
the temperatures of the intake air, 
the jacket water and the lubricating 
oil were varied. Lowering the in- 
take temperature from 150 to 100 
deg. Fahr. increased the deposit in 
the combustion chamber, but had no 
effect on the exhaust-valve deposit. 
An increase in deposit except at the 
nozzle resulted from a decrease in 
jacket temperature from 200 to 150 
deg. Fahr., but a change in oil tem- 
perature from 130 to 160 deg. Fahr. 
had no appreciable effect on deposits. 

To make it possible to change the 
air/fuel ratio without changing the 
load at the same time, altitude con- 
ditions were simulated by throttling 
the intake air. The total engine de- 
posit was approximately doubled by 
the simulated increase of 7000 ft. 
altitude. The fuel used in these 
tests did not cause the rings to stick 
under any operating conditions with- 
in the 24-hr. period, but in subse- 
quent tests the rings stuck with cer- 
tain fuels at the higher altitudes 
though not at sea level. 

Results of a later series of tests 
extending over 24 to 300 hr. are 
shown in Fig. 1. The deposit in the 
combustion chamber remained ap- 
proximately constant after 24 hr., 
while in the exhaust passage the de- 
posit increased continuously. The 
high temperature and turbulence in 
the combustion chamber apparently 
caused deposit to be removed as 
rapidly as formed after a certain 
period, which was found to be less 
than 24 hr. With heavy residual 
fuels, unless sufficient combustion- 
chamber deposit was formed to stop 
the engine in less than 24 hr., failure 
from this cause did not occur regard- 
less of the length of run. 

From the results obtained in the 
preliminary investigation of operat- 
ing variables the following test con- 
ditions were chosen for an acceler- 
ated test for Diesel fuel deposition. 
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Idling at 800 r.p.m. with inlet-air 
pressure equivalent to 5000-ft. alti- 
tude, the jacket temperature being 
held at 150 deg. and the oil tempera- 
ture at 130-160 deg., the test being 
continued for 24 hr. Check tests 
showed that the results of this ac- 
celerated test are sufficiently repro- 
ducible. 

Using this accelerated test, the 
effects of various fuel characteristics 
on deposits were studied. The best 
correlation between engine deposit 
and volatility was obtained by using 
the average volatility as computed 
from the 20 per cent and 80 per cent 
A.S.T.M. distillation temperature. 
For normal distillate fuels the Con- 
radson carbon values were so nearly 
alike that no correlation between 
them and the deposition could be 
established. For residual-type fuel 
of No. 4 A.S.T.M. classification and 
heavier, good agreement between 
Conradson carbon value and deposits 
was indicated. 

With normal distillate fuels, de- 
position was found to vary with igni- 
tion quality (cetane number) as 
shown in Fig. 2. A fair correlation 
was indicated for all the fuels tested, 
including straight-run, cracked and 
doped fuels. The results shown for 
doped fuels are of special interest. 
Two entirely different types of dope 
were added to the same low-cetane 
fuel, and the engine deposits ob- 
tained were in close agreement with 
the improvement in cetane number. 
Frequent ring-sticking occurred dur- 
ing the check tests with low-cetane 
undoped fuel. 

A comparison of the rate of de- 
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position in the service-type labora- 
tory engine was made with that in 
a popular type of precombustion 
Diesel engine used in tractors (En- 
gine C) and with another popular 
make of tractor engine, also of the 
precombustion -chamber type (En- 
gine D). Im all tests the deposits 
were very slight, but the tests at 
idling at 5000 ft. confirmed the re- 
sults of tests on the direct-injection 
engine in that several times as much 
deposit formed at altitude than with 
any other test condition. A compari- 
son of the extreme differences be- 
tween the deposits resulting from 
the use of the two fuels in direct- 
injection engine A with the minor 
differences between deposits from 
the same fuels in the precombustion- 
chamber engines operated under sim- 
ilar conditions, illustrates the wide 
control that the engine designer has 
cver fuel deposition. 


Air-Conditioning 


HE term “air-conditioning” 
probably was first used in tech- 
nical literature in Willis Car- 
rier’s paper on “Rational Psychro- 
metric Formulae,” presented at the 
S.A.E. Annual Meeting in 1911, in 
which it was stated that “a special- 
ized engineering field has recently 
developed, technically known as air- 
conditioning or the artificial regula- 
tion of atmospheric moisture.” 
“That,” said W. L. Child of Evans 
Products Co., in his paper on ‘Air- 
Conditioning of Automobiles and 
Buses,’ “shows what was originally 
meant by the term. The Society of 
Heating and Ventilating Engineers 
has recently adopted the following 
more precise definition, which seems 
to be entirely satisfactory even 
though it does not set limits on the 
degree of control: air conditioning 
is the science of controlling the tem- 
perature, humidity, motion and clean- 
liness of the air within an en- 
closure.” 

According to Mr. Child, if it is 
possible to produce conditions inside 
a vehicle that will give satisfaction 
to the majority of customers at a 
price within their reach, for eight 
out of twelve months of the year, it 
is certainly justified. It cannot be 
doubted that a market for a complete 
year-round automotive conditioner is 
available at present; but because of 
price considerations, a far greater 
market exists for winter-condition- 
ing systems. As far as results in the 
car are concerned, both systems are 


calculated by the same method; both 
control humidity, temperature and 
cleanliness of the air. 

Controlling air conditions in a 
motor vehicle is a far more complex 
problem than controlling them in a 
residence or public building. The 
motor vehicle operates at widely 
varying speeds, with sudden changes 
in heat load and practically no sta- 
bilizing effect. All the air in the car 
may be replaced in one minute. The 
walls are of light construction, even 
if insulated, and carry a large per- 
centage of glass, all of which makes 
the car particularly responsive to 
changes in outside conditions, espe- 
cially solar radiation. It is evident 
from the foregoing that any system 
of control utilized, whether manual 
or automatic, must be capable of 
rapid and positive operation. 

Under winter conditions the pri- 
mary prerequisite of comfort is the 
inside temperature. Since this tem- 
perature is to be maintained by in- 
troducing heated fresh air, the 
simplest method of control is to vary 
the quantity of hot water passing 
through the heating coil. In city 
buses, it is practically imperative to 
have this control automatic. In pri- 
vate cars the rate of flow can be con- 
trolled manually, but if continuous 
comfort is to be sold, it should be 
controlled automatically. 

Comfortable conditions in summer 
depend upon temperature and humid- 
ity. Unfortunately, the average hu- 
man does not know whether it is the 
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heat or the humidity causing his dis- 
comfort, and therefore could not 
satisfactorily control the system 
manually. Therefore, the summer 
system must be automatically con- 
trolled. It is impractical to use an 
“on and off” control, as the air is 
changed rapidly and inside condi- 
tions would reach those outside in 
about two minutes, with the refrig- 
erating system shut off. If control is 
attempted by varying the tempera- 
ture of the cooling coil, the humidity 
will vary and cause discomfort. 
Considering the domestic market, 
it is safe to assume that a condition 
ing system will not be installed for 
summer conditions alone, but will be 
designed for year-round operation. 
In other words, it will have a heat- 
ing coil operated by hot water, and a 
cooling coil operated by a separate 
refrigerating system, either of which 
can be operated independently of the 
other, and both of which are ample 
to take care of maximum heating or 
cooling requirements. Such a system 
is an ideal set-up for what is termed 
a “dew-point control.” This control 
is invariably used in industrial air- 
conditioning wheré close control of 
both humidity and temperature are 
required. Roughly, under this sys- 
tem, all of the air circulated is first 
cooled to give the desired dew point, 
and then sufficient heat is added, be- 
fore delivery, to maintain a constant 
temperature in the car. In other 
words, the system is designed to take 
care of a maximum load, and when- 
ever the load is not a maximum, the 
system supplies the additional heat 
required to keep it a maximum. This 
system is too expensive (in power re- 
quired) to operate in buildings, but 
in a motor vehicle, the heat is avail- 
able, and the cost of operation is not 
a deciding factor. Since it is one of 
the easiest systems to control, is one 
of the fastest in response, and can 
be used to maintain temperatures in 
winter, as well as conditions in sum- 
mer, it would appear to be the most 
logical system to use, said Mr. Child. 
The control mechanism of such a 
system will consist of a thermostat 
set to maintain the desired tempera- 
ture in the car, by controlling the 
flow of hot water through the heat- 
er. A second thermostat, controlling 
the cooling coil, will maintain the 
air leaving this coil at a constant 
temperature. Since the air leaving 
the cooling coil will not be saturated, 
and since the required dew point of 
this air is dependent upon the vapor 
given off by the passengers, this 
second thermostat will not control 
the humidity exactly. However, it 
will be found to be sufficiently close 
to maintain comfortable conditions, 


Automotive Industries 


DISCUSSED BY ENGINEERS 


providing the cooling coil drops the 
temperature to within 5 or 6 deg. of 
saturation. A more accurate control 
can be maintained by substituting a 
kumidistat for the second thermo- 
stat, and so controlling the cooling 
coil by actual humidity conditions in 
the car. Although this method is 
more accurate in this case, it calls 
for a delicate piece of equipment, 
plus a more complicated control sys- 
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tem, and will probably be found 
unnecessary. 

The most logical system appears to 
be the use of a compressor, operated 
from the engine through a suitable 
variable-speed drive. Such a system 
will require a minimum space and 
not over 2 hp.—a figure well below 
the power required to operate the 
present radiator fan, and therefore 
certainly not objectionable. 


Douglas Four-Engined Planes 


VOR L. SHOGRAN, powerplant 
| engineer of Douglas Aircraft 
Co., Inc., discussed the engine- 
installation and related problems 
that arose in the development of the 
Douglas DC-4, a four-engined trans- 
port land plane of 60,000 lb: gross 
weight, accommodating 42 passen- 
gers and a crew of five. The author 
said this plane is about twice the 
size of any regularly operated trans- 
port land plane in the United States 
at present. It is powered by four 
Pratt & Whitney Twin-Hornet en- 
gines with automatic-mixture-control 
carburetors, and _ propulsion is 
through four Hamilton - Standard 
hydraulic-controllable propellers. 
Each inboard nacelle contains one 
main engine with _ steel-tubular 
mount. Attached to the front end are 
four Lord rubber bushings in 45 deg. 
radial positions, and these in turn 
are attached to a tubular ring bolt- 
ing directly to and supporting the 


engine. Aft of the main engine and 
ahead of the front spar of the wing 
there is an auxiliary engine supply- 
ing power for all accessories not 
directly associated with the main en- 
gine. The mountings for these auxil- 
iary engines, which in turn support 
the main-engine mount, attach di- 
rectly to the front spar. Each of 
the two auxiliary engines drives an 
800-cycle, 110-115-volt alternator, as 
well as one vacuum pump for the in- 
strument-operating vacuum, one hy- 
draulic pump for the autopilot, and 
cne hydraulic pump supplying the 
pressure for the main hydraulic sys- 
tem for operating landing gear, 
wing flaps, and various minor 
hydraulic units. 

Mr. Shogran described in detail 
the lubricating system, the fuel sys- 
tem, the engine controls, cowling, 
the induction system, the auxiliary 
engines and aerodynamic features of 
the powerplant installation. 


Diesels in Air Service 


Hampton H. Foster of the 

N.A.C.A., presented and an- 
aylzed results obtained at the 
N.A.C.A. laboratory with  single- 
cylinder two-stroke and four-stroke 
Diesel engines of the aircraft type. 
They expressed the view that the 
progress made by the Junkers firm 
in Germany, whose Jumo engine to- 
day shows a fuel consumption as low 
as 0.36 lb. per hp.-hr., and which has 
a 2000-hp. engine with a specific 
weight of less than 1 lb. per hp. un- 
der development, was convincing 
proof of the merits of the Diesel for 
aircraft work. 

One reason generally given for the 
relative neglect of the Diesel aircraft 
engine in this country and England 
is that the performance of engines 
running on high-octane fuels is prac- 
tically as good as that obtainable 
with Diesel engines. On this point 
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the authors say it seems safe to con- 
clude that the Diesel engine offers 
take-off powers equal to or in excess 
of the best 100-octane engine values, 
and substantially higher cruising 
powers for equal specific fuel con- 
sumption, with resultant increased 
airplane cruising speeds or increased 
cruising ranges. These advantages 
are obtainable at the expense of a 
somewhat higher maximum cylinder 
pressure under cruising conditions. 
The influence of these items on en- 
gine design, materials, and engine 
life remains to be determined. 

The committee’s researches have 
shown that for equal inlet-air tem- 
peratures, Diesel and gasoline en- 
gines lose power in about equal pro- 
portions as operating altitudes in- 
crease. 

However, because of its inability 
te burn all of its inducted air, the 

(Turn to page 129, please) 
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The forming rolls of the seamless tubing machine in 
the Pontiac Motors Plant. Two machines of this type 
make exhaust piping, gasoline filler piping, carbu- 
retor riser tubing and crankease ventilating tubing. 
Strip steel is fed into the right. The rolls bend it 
and form it into an endless tube, which then passes 
under a large circular copper welding electrode. 


Defines Wear 


Startling in its implications is a 
report on a wear research program 
which is to be made public soon. 
Existing literature indicates that 
somewhere there is a missing link 
in existing knowledge. The com- 
patibility of certain bearing mate- 
rials with journals is well known. 
Yet under certain circumstances 
bearings do seize and fail. This oc- 
curs even with materials of well con- 
trolled analysis and surface hard- 
ness. What is the missing link? The 
investigators report that the most 
basic requirement usually is absent. 
And the link has been found to be 
in the grain structure of the mate- 
rial. Thus, even though the hard- 
ness may be right and the analysis 
right, correct conditions for maxi- 
mum life are not satisfied unless the 
surface structure is right. The mass 
of evidence favoring this theory, 
which may be a law, appears to be 
overwhelming. 


Safety vs. Fatigue 


Several recent studies of indus- 
trial accident statistics intimate 
that almost 90 per cent of accidents 
are “caused” or due to man-failure 


of one kind or another. Prominent 
investigators now feel that  fa- 
tigue is the most prominent of 


the causes for man-failure. Dr. J. 
R. Garner, prominent medical con- 
sultant, writing in Industrial Med- 
icine, December, 1937, describes 
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fatigue as a combination of psychical 
and physical causes, many of which 
may be rationalized by the medical 
expert. Among the factors to be 
considered in studying fatigue- 
inducing situations are the follow- 
ing, according to Doctor Garner— 
environment, general health, adapta- 
tion to work, posture, working hours, 
etc. 

Incorrect posture is one of the 
most important factors in fatigue 
and may be mitigated by using cor- 
rect posture seats with working 
tables of proper height. Rest periods 
of short duration when interspersed 
with the day’s work have been found 
to prevent and relieve fatigue. Noise 
and vibration greatly increase fa- 
tigue, being further intensified by 
monotony—the latter resulting in 
emotional fatigue. On occasion we 
have noted the recent tendency in 
many plants to substitute squeezer 
equipment for cold riveting of 
frames, for example, in order to 
eliminate the noise of riveting ham- 
mers. In general it appears that the 
combination of physical and cerebral 
or nervous fatigue prevents proper 
muscular judgment and coordination 
and thus brings about causative ac- 
cidents. 





None Such 


Remember the story of the rube 
who saw his first giraffe—and made 
the classic remark “there ain’t no 
such animal.” Well, Studebaker’s 
Stan Sparrow showed us two exhibits 


}, 
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that will make you say the same 
thing about certain physical phe- 
nomena. Exhibit A is a nice lead 
sphere about % in. in diameter. 
Hold it to your ear and shake it, and 
you hear a rattling noise. Here’s 
the story. Some time ago Stan was 
running tests on valve gearing on 
the Eight. He removed the valve 
springs and in order to impose the 
same inertia load on the tappets, he 
added fine lead shot in the tappet 
body. Due to temperature rise and 
impacts, it was expected that the lead 
shot eventually would be pounded 
into a formless mass of goo. And so 
it behaved. But in a few cases, 
notably in the case mentioned here, 
the end result was a perfect lead 
sphere — enveloping an _ undeter- 
mined number of the fine lead 
pellets. Maybe you can prove this 
on your slide rule. 

Exhibit B in Stan’s collection is a 
small section of the cylinder block cut 
out at the valve guide barrels. And 
thereby hangs a tale. They were try- 
ing out a set of con rods which had 


been re-forged from some. longer 
rods. Evidently something went 
wrong with the heat treatment or 


forging job, for the rod failed dur- 
ing the run. It failed in a peculiar 
way that threw it clear of the crank- 
shaft and out through the top of the 
engine, wrecking things pretty 
throughly. However, the speed and 
energy at that instant were so tre- 
mendous that the entire rod went 
clear through the narrow web at the 
top of the block without cracking the 
section and without leaving any 
trace except a gob of metal which is 
projecting and welded to the cast 
iron. This is much the way a wisp 
of straw is known to penetrate a tree 
trunk during a cyclone.—J. G. 
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The Arrowbile 


(Continued from page 109) 


mately thirty proposals submitted 
two awards were made: one to the 
Hammond Company of Ypsianti, 
Mich. (now known as the Stearman- 
Hammond Aircraft Corporation of 
San Francisco, Cal.) and one to me 
as an individual. The Waterman 
Arrowplane, delivered to the Bureau 
of Air Commerce Aug. 1, 1935, was 
the first plane to be accepted by the 
Bureau in connection with its safety 
airplane competition. The Hammond 
was delivered-and accepted several 
months thereafter. 

The Arrowplane was not a partic- 
ularly inexpensive airplane to build, 
as its structural design contemplated 
meeting the Vidal specifications, ir- 
respective of cost; and I, therefore, 
never felt that it was the complete 
answer to the private-owner, air- 
plane production problem. 

The widespread publicity received 
by the Waterman Arrowplane upon 
its delivery to the Bureau of Air 
Commerce made it advisable to form 
the Waterman Arrowplane Corpora- 
tion for the purpose of securing cap- 
ital to carry on the work of develop- 
ing and producing the flying auto- 
mobile. Mr. Harris M. Hanshue, 
the original organizer of the very 
successful Western Air Express and 
later president of Fokker Aircraft, 
General Aviation, Transcontinental 
& Western Air, and manager of 
Eastern Airlines, associated himself 
with me for the purpose of raising 
capital and participating in the busi- 
ness administration of the Corpora- 
tion. A factory building was leased 
in Santa Monica, Cal.; and work was 
started in the spring of 1936 on the 
first Waterman Arrowbile. 

It was felt that in order to keep the 
price within the range of a large 
market, it would be necessary to use 
an automobile engine, in addition to 
as many standard production parts 
of the automotive industry as could 
be used without taking too great a 
weight penalty. 

Upon making the final decision on 
the Studebaker engine, we proceeded 
to incorporate as many Studebaker 
parts in the Arrowbile as could be 
effectively used. These included the 
radiator, cabin hardware, many 
small rubber parts, knobs, hood 
grilles, trim, and the same starter, 
generator, and battery as are used on 
the Studebaker automobile. How- 
ever, we looked to other motor car 
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manufacturers for other parts. For 
instance, the radiator grille is rebuilt 
from a 1937 Ford. The gear reduc- 
tion assembly at the steering wheel 
is from the old Model T Ford. The 
steering wheel itself and the trans- 
mission in the latest model of the 
Arrowbile are from the American 
Austin. The headlight, internal dif- 
ferential gears, and Bendix brakes 
are from the Willys. 

Owing to the fact that the ordinary 
airplane tire is quite high-priced 
and has not sufficient tread for road 
driving purposes, we decided to use 
an Industrial tire built by Firestone, 
using a 12 in. x 4.5 in. tire on the 
rear wheels and an 8 in. x 4.0 in. one 
on the front wheel. Since no suit- 
able aircraft wheels were available 
for this size of tire, this in turn ne- 
cessitated the development of wheels 
which would meet our purposes. We 
conducted a long series of experi- 
ments trying to spin these wheels 
from sheet chrome molybdenum 
steel. We finally abandoned that idea 
and later made them from dural 
castings. 

Eight of the eleven instruments 
are from the automotive field and 
are standard Stewart-Warner types. 
The only three aircraft instruments 
are the compass, altimeter, and air- 
speed indicator. Our eight automo- 
tive instruments cost in total less 
than one-half the price of the three 
aircraft instruments. 

There were no airplane shock ab- 
sorbers available which would meet 
our purposes and yet at the same 
time could be purchased at a cost we 
felt was in line with our hypotheti- 
cal marketing price. We, therefore, 
had the problem of developing our 
own shock absorbers for our own 
product. They are of the spring and 
cil type and have proven very satis- 
factory. 

The Department of Commerce re- 
quires that all aircraft not having 
suitable gravity feed in the gasoline 
system be provided with an auxiliary 
hand fuel pump. Such pumps built 
for the aircraft industry cost $30.00 
per unit. We found that by taking 
an ordinary A.C., cam operated. au- 
tomotive fuel pump, putting it in a 
series with our fuel line, and attach- 
ing a long hand lever to the cam 
arm, it made an excellent hand wob- 
ble pump at‘a cost of about $2.50. 

Any airplane manufacturer will 
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tell you that the engine and its ac- 
cessories (starter, generator, bat- 
tery, fuel pump, etc.), wheeis, tires, 
brakes, shock absorbers, and instru- 
ments constitute considerably over 
one-half of his material bill in pro- 
ducing an airplane. It will be noted 
by the foregoing that we have taken 
each one of these items and either 
drawn it from the automotive indus- 
try or taken a short-cut in its design 
to reduce its cost. 

Our engine is mounted low in the 
rear end of the Arrowbile’s fuselage. 
The propeller shaft is mounted ap- 
proximately three feet above the en- 
gine crankshaft and parallel to it. 
The propeller shaft is driven 
through six “C” size V-belts at a 
speed of approximately one-half the 
crankshaft speed, the reduction be- 
ing obtained by different sheave di- 
ameters. The engine is stock with 
the exception that three Stromberg 
AX-2 carburetors are used instead 
of one, and Studebaker’s optional 
aluminum head is used. We make 
our own intake and exhaust mani- 
folds. To meet the Bureau of Air 
Commerce’s regulation on oil and 
gasoline capacity ratios, the oil pan 
is increased in size from six to eight 
quarts and made of 16 gage alumi- 
num, suitably vented to assist in oil 
cooling, and equipped with an oil- 
thermometer flange. 

The engine passed all of its tests 
successfully the first time it was sub- 
mitted for approval, and it now 
bears the designation of Approved 
Type Certificate No. 178 with the 
Bureau of Air Commerce. 

Extensive road tests were con- 
ducted on the Arrowbile in skeleton 
form during the fall of 1936. The 
drive to the rear wheels was accom- 
plished through floating axles with 
universal joints in line with the 
hinge point of the static axles. These 
universals were splined into a differ- 
ential of our own manufacture. It 
has a cast dural case and the entire 
unit weighs twenty pounds. It was 
originally mounted in the frame- 
work of the fuselage so that it could 
be rocked on an axis of the axle cen- 
ter. On the front end of the drive 
shaft was mounted a double grooved 
V-belt sheave which was directly be- 
low a sheave mounted on the engine 
crankshaft. There was also mounted 
on the drive shaft a drum faced with 
two ridges similar to an inverted 
V-belt. These ridges were in line 
with corresponding V grooves in the 
engine sheave. The result was what 
appeared to be a light, inexpensive, 
and reasonably effective transmis- 
sion, in that the lowering of the 
front end of the drive shaft would 
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tighten up on the V-belts, clutching 
in for the one forward speed. The 
raising of the front end of the drive 
shaft would engage the ridges of the 
drum with the engine sheave, giving 
a friction reverse. The first three 
Arrowbiles produced had this type 
of transmission, but it has proven 
very unsatisfactory in that this ap- 
parently simple mechanism became 
quite complicated when all of the 
necessary gadgets were added to 
make it function. The result has 
been that we have developed a new 
road drive which incorporated a 
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three-speed transmission and plate 
clutch, which has proven very satis- 
factory in all tests. 

The first Arrowbile was com- 
pleted and flown in February, 1937. 
It proved to be a very stable-fiying 
airplane, impossible to spin, stall, or 
acrobatically fly in any way, yet pos- 
sessing all of the maneuverability 
required for take-offs, landings, and 
turns up to vertical banks. It has 
but two controls instead of the cus- 
tomary three: the pushing and pull- 
ing of the control wheel noses the 
plane up and down, and the rotation 
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With Phillips Screws for my new eyes, 
The goal | cannot miss, 
And here's a tip, if you are wise 
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You'll ‘‘go to town” on this. 
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The increasing popularity of the Phillips Screw among automotive 
manufacturers is well merited. The recessed head, self centering 
on the driver, holds the driver from slipping, eliminates head 
breakage, permits faster driving, and makes a better looking job. 

“National,” true to its reputation as a dependable source of 
supply for a complete line of screws, nuts, bolts and kindred 
products, is ready to supply your needs on Phillips Screws. 
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of the wheel both banks and turns 
it. Any degree of turn may be made 
without skidding by merely rotating 
the wheel. An auxiliary control is 
provided by which both rudders may 
be deflected simultaneously, causing 
them to function as air brakes. This 
control is also arranged whereby 
one or the other of the rudders may 
be deflected separately, if for any 
reason it is desired to skid the air- 
plane. It has been found, however, 
that with the tri-cycle landing-gear 
landings and take-offs can be made 
with a considerable amount of cross- 
wind and yet it is unnecessary to 
use this auxiliary control. Tests 
were carried on showing that the 
Arrowbile has a speed of approxi- 
mately 115 m.p.h., a cruising speed 
of 100 m.p.h., and a landing speed 
of 45 m.p.h. 

In the design of the Arrowbile 
we not only have had to comply with 
the rules and regulations governing 


commercial aviation as promulgated 


by the Bureau of Air Commerce, but 
we have, of course, had to comply 
with the State Motor Vehicle De- 
partment laws for the operation of 
the road unit on the highways. We 


got our first break when we found 


that the Arrowbile was legally clas- 
sified as a motorcycle instead of an 
automobile, in that it only had three 
wheels in contact with the ground. 
This necessitated our using but one 
small license plate, at the rear of the 
vehicle, greatly simplifying our 


| streamlining problem. This also en- 


abled us to get by with only one 


| headlight and in some states will 


| materially 


reduce the license fee. 
We, of course, have had to conform 


| with rules and regulations regard- 
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ing horns, dimmers, light position- 
ing, rear-sight mirrors, mufflers, 
over-all width, etc. We have equipped 
our exhaust pipe with a butterfly 
cut-out valve, the opening of which 
is a part of the wing attaching op- 


| eration. The propeller is, of course, 


stationary when on the road and is 
declutched by lowering the front end 
of the propeller shaft, which slacks 
cff on the six V-belts which drive it 
from the engine. The mechanism 
entailed in so doing is easily oper- 
ated by the pilot from his seat and 
also enables him to adjust the ten- 
sion of the belts while in flight. 

Interest evidenced in the possible 
availability of the Arrowbile to the 
public indicates that perhaps my vi- 
sion of quantity production of air- 
craft is near at hand. What the 
immediate future holds in store for 
the Arrowbile depends greatly upon 
the obtaining of suitable manufac- 
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JHE CUYAHOGA RIVER in Cleveland has a new bed. 
On what was water and swamp-land a year ago now 
stand 21 acres of buildings housing Republic’s latest 
achievement ... the world’s widest and most modern 
hot and cold strip mills. 

Where once ran a lazy ribbon of mud and water 
now runs a ribbon of steel... steel strip which can be 


rolled at a speed of 2120 feet a minute. 


Ten massive stands in tandem comprise the 98" hot 


mill. The cold mill consists of three huge 98" stands in 
tandem and two single 98" stands for temper rolling 
and surface finishing. These powerful units, combined 
with the most modern pickling, annealing, shearing 
and other finishing equipment, afford a greatly enlarged 
output of large and small sheets, light plates and coiled 
strip, with unusual uniformity and accuracy in temper, 


ductility, surface finish, gauge and physical properties. 
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To provide a site for its new mills, Republic moved a river for a distance of almost one-half mile—moved 1,200,000 feet of wire and 
more than a million cubic yards of dirt in excavating and in filling in the old river bed and a nearby cable and 760,000 feet of elec- 
swamp—protected the new river channel with 10,594 lineal feet of steel sheet piling. trical conduit were required. 
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18,000 steel shell concrete piles were driven From a slab storage yard fed by a new 48-inch blooming mill, magazine depilers feed slabs 
to rock at an average of 42 feet each. weighing 2'% to 9 tons each to three 80-foot furnaces, each with a capacity for 50 tons an 
hour of uniformly-heated steel. 





used White-hor slabs at a temperature of 2250 de- Powerful rolls and water under 1200 
in building foundations for the heavy grees are discharged from the furnaces and are pounds pressure break and remove all scale 
super-structure and machinery. swiftly carried on a rollér table to the hot mill. ~assure an unusually fine hot-rolled finish. 
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21 electrically-operated cranes, the largest of which are two 75-ton Giant fingers feed slabs into the first roughing stand. Next, a 
cranes each with a span of 105 feet, facilitate handling. hydraulic “squeezer” presses slabs to correct width. 
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As slabs pass through the huge After roughing, slabs are held on a 142-foot delay table until 
roughing stands, they are succes- 


: : an electric pyrometer tells that they have cooled to the exact 
sively reduced to approximately . : . a 
34-inch thickness. temperature required for rolling in the finishing stands. 


Mammoth stands weigh 425 tons 
each—are 22% feet wide and 29 
feet high above base. 
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From the last of the six finishing Each roll on the run-out table is individu- Strip which is to be undo is taken from the 
stands, steel strip emerges at a _—#lly driven. The 603-foot length ofthe table =— run-out table and rolled like so much ribbon by 
speed up to 2120 feet a minute. (the largest ever built) provides for the 

most precise —e control. 
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Strip which requires no further processing 


1450 motors, ranging in size from 4-HP. to 
moves slowly across the hot bed where it is these of 4500 HP. operate the mill—require as 
permitted to cool before shearing to ‘size. much electricity as a city of 100,000 population. 





These two continuous pickling units are © 
505 feet long. Each consists of four 6000-gal, — 
acid tanks and two 4000-gal. water tanks. 





One of the five belebtan of automatic fur: 


This new 98-inch, 3-stand, tandem cold mill roll-s 
naces for annealing coid-roiled strip. 


This insta!lation of modern roll-grinding 
will deliver strip to closest standard tolerances. equipment assures accuracy ana high quauty. 
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OU ASK: “What does Republic’s new mill mean to me?” 
To you, as to every user of flat-rolled steel for any of the popular 
products here illustrated, or for any of thousands of others, Republic’s new 


mill means that you can now obtain sheets larger than ever before available. 


Think what a larger sheet will mean in fabrication of items of large 
surface area—less cutting, fitting, welding, riveting—lower fabrication 
costs. Think of the large, smooth areas free from unsightly joints. 

Think, too, of the possibilities a larger sheet will afford in designing 
new products or in redesigning old ones. Think of the uniformity and 
accuracy of flat-rolled products produced by this new mill. Think what 
these qualities will mean in enabling you to make better products. 

And remember this: Republic’s new mill provides the last word in a 
modern, high-speed mill designed to produce“tailor-made’ steels efficiently. 

Tell us about your products and your requirements in size, gauge 
and physical properties. We shall be glad to offer suggestions for 


the economical use of large sheets and to quote on your needs. 
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Open Hearth Steels and Irons 


Agathon Alloy Steels; Carbon Steels; 
Republic Double Strength Steel; 
Toncan Iron. 


Electric Furnace Steels 


Agathon Alloy Steels; Enduro Stain- 
less and Heat-Resisting Steels; Car- 
bon Steels. 


Bessemer Steels 
Tool Steels 


Pig Iron 
Basic, Bessemer, and 
Malleable. 


Foundry 


Coke and By-Products 


Bar Mill Products 


Alloy Steels; Carbon Steels; Toncan 
Iron; Enduro Stainless Steels; 
Republic Double Strength Steel; 
Nitralloy-——Standard and Special 
Sections. 


Die-Rolled Products 


Enduro Stainless and 


Heat-Resisting Steels 


All Standard Chromium and Chro- 
mium-Nickel Types—Available in 
Sheets, Hot and Cold Rolled Strip, 
Plates, Hot and Cold Drawn Bars, 
Tube Rounds, Slabs, Billets, Bolts, 
Nuts, Rivets—May be had in All 
Commercial Finishes. 


Heat-Treated or 
Annealed Products 


Pipe 
Plain and Copper-Bearing Steel; 
Toncan Iron—Black and Galvanized 
—Steam, Water, Gas and Oil Pipe; 
Buttweld, Lapweld, and Electric 
Weld Pipe; Pipe for Bending and 
Flanging; Ammonia Pipe; Oil Coun- 
try Goods; Line Pipe; Drive Pipe; 
Tubing; Casing; Water Well Casing. 





REPUBLIC STEEL PRODUCTS 


Plates 


Steel; Toncan Iron; Enduro Stainless 
Steel; Republic Double Strength 
Steel. 


Rail Steel Products 


Structural and Agricultural Shapes; 
Concrete Reinforcing Bars; Fence 
Posts and Assemblies. 


Semi-Finished Steel 


Blooms, Billets and Slabs; Sheet 
Bars; Skelp; Wire Rods. 


Sheets 

Hot and Cold Rolled; Flat and 
Corrugated; Black (all finishes); An- 
nealed; Galvanized; Galvannealed; 
Enameling; Electrical; Oven Lining; 
Long Ternes; Furniture; Auto Body; 
Roofing and Siding Products—Plain 
and Copper-Bearing Steel; Copper- 
Bearing Iron, Toncan Iron and 
Enduro Stainless Steel. 


Spikes 
Track, Boat and Barge Spikes; Tie 
Plates; Maney Guard Rail. 


Strip 
Hot and Cold Rolled Steel, 
Republic Double Strength Steel, 


Toncan Iron, Electrical, Enduro 


Stainless Steel. 


Tin Plate 
Coke Tin Plate; Exlite Tin Plate; 
Special Coated Terne Plate; Tin 
Mill Black; Lacquered and Coated 
Plate in Solid Colors. 


Wire and Wire Products 
Drawn Wire; Wire Nails; Woven 
and Barbed Wire Fencing; Poultry 
Netting; Bale Ties. 


Products of Bolt and 
Nut Division 


Bolts and nuts in all standard and 
special shapes, sizes, alloys and 
finishes. Standard and special rivets 
of all kinds. Wire rope clips. Turn- 
buckles. Automotive and railroad 
special items. Headed and threaded 
products for every use. 


Products of Berger 
Manufacturing Division 


Metal Office Furniture, Lockers, 
Trays, Bins, Shelving, Racks, Count- 
ers, Voting Machines and Booths, 
Signs, Frames, Tool Boxes, Bottle 
Cases and Racks, Air Conditioning 
Cabihets, Kitchen Cabinets, Boiler 
Jackets. 


Products of 
Canton Culvert Division 


Galvanized Corrugated Metal Pipe 
—Toncan Iron, Copper-Bearing 
Iron, Pure Iron, Copper-Bearing 
Steel—Plain and Perforated. Ton- 
can Sectional Plate Pipe and Arches; 
Corrugated Sheet Steel Piling 
Forms; Tyton Sluice Gates. 


Products of Niles Steel 
Products Division 


Stampings and Pressed Steel Parts; 
Barrels and Drums; Pails. 


Products of Union Drawn 
Steel Division 


Cold Drawn and Turned and Pol- 
ished Steel; Turned and Ground 
Shafting; Free Cutting Screw Steel; 
Rounds, Squares, Flats, Hexagons 
and Special Shapes; Pump and 
Piston Rod; Axles; Needle Bar 
Stock; Crankshafts; Bessemer, Open 
Hearth, Alloy and Electric Steels 
for special work in a wide range 
of analyses. 


Products of Steel and 
Tubes, Inc. 


Boiler Tubes, Condenser Tubes, 
Mechanical Tubing, Rail Carbon 
Structural Tubing, Enduro Stainless 
Steel Tubing, Stampings, Electrical 
Conduit. 


Products of 
Truscon Steel Company 


Complete Line of Steel Window 
Products, Doors, Flooring Systems, 
Bridge Flooring, Joists, Structural 
Steel, Metal Lath and Accessories, 
Highway Reinforcing Steel Prod- 
ucts, Steel-Faced Insulation Prod- 
ucts, Steel Poles, Pressed and Drawn 
Products, Complete Steel Buildings, 
Steeldeck Roofs, Radio Towers, 
Window Mufflers. 


® REPUBLIC STEEL 


BERGER MANUFACTURING DIVISION 
NILES STEEL PRODUCTS DIVISION 


UNION DRAWN STEEL DIVISION 


AND TUBES, INC. 


TRUSCON STEEL COMPANY 








Diesels in Air Service 


(Continued from page 117) 


Diesel engine will require a higher 
degree of boost for the same m.e.p. 
This problem can be solved by using 
an exhaust turbo blower in conjunc- 
tion with the geared blower. Heat 
stresses in turbo blowers are much 
lower on Diesel than on gasoline en- 
gines, because of the lower exhaust 
temperature of the former. For very 
high altitude airplanes the turbo 
blower will be a requirement, and the 
lower exhaust temperature of the 
Diesel may permit the attainment of 
a high altitude Diesel engine more 
readily than a high altitude gasoline 
engine. The added weight of about 
14 lb. per hp. due to the turbo blower 
is written off in lower weight per hp. 
at altitudes. 

The authors gave a chart for the 
theoretically possible performance of 
a Diesel engine, which showed ex- 
treme i.m.e.p. of more than 350 lb. 
per sq. in. and a specific fuel con- 
sumption of less than 0.3 lb. per in- 
dicated hp.-hr. The reason these per- 
formances are not nearly attained in 
practice is that in the Diesel, com- 
bustion is not completed sufficiently 
early in the cycle to take full ad- 
vantage of the expansion stroke. The 
first 30 per cent of the fuel burns 
at the rate required to maintain con- 
stant pressure; delayed combustion 
of the remainder results in lowered 
efficiency, but progress is being made 
in correcting this condition. 

The two-stroke engine may be ex- 
pected to develop not less than 43 
per cent, and reasonably 60 per cent 
more power than the four-stroke en- 
gine of equal displacement, at the 
expense of some 5 per cent increase 
in specific fuel consumption. There 
are however, certain disadvantages 
connected with the use of the two- 
cycle engine, which requires a blower 
of about twice the capacity, and 
heavier pistons and valve mechanism. 
Connecting rods and_ crankshaft 
probably will be lighter in the two- 
stroke engine. A substantial advan- 
tage of the latter in the radial form 
is that there it avoids heavy inertia 
loads. Poppet-valve mechanism pre- 
sents a difficult problem in connec- 
tion with two-stroke engines, and a 
sleeve valve would likely be employed. 

The Diesel engine holds the unique 
advantage that the degree of boost. 
the air temperature and the air/fuel 
ratio are not limited by a tendency 
to knock. Absence of knocking and 
carburetor icing eliminates the need 
for complicated automatic controls 
of boost, temperature and mixture. 


Automotive Industries 


This item is important not only from 
the manufacturing and maintenance 
viewpoints, but in military aircraft 
also from that of the pilot, who can 
give more attention to matters of 
defense and offense. Increasing the 
power of the Diesel engine does not 
increase the demands on the fuel in- 
jection system of the Diesel as it 
does those on the spark plugs and 
ignition system of a gasoline engine. 

Some day the public will no more 
be required to fly gasoline-engined 
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airplanes than in hydrogen filled air- 
ships, the authors claimed. 


The Arrowbile 
(Continued from page 120) 


turing facilities and working capital 
to carry this project to its ultimate 
realization of a low-cost, easy-to- 
operate, flying automobile available 
in quantity to its exceedingly large, 
potential user market. 








It has been stated that cylinder bore wear falls generally into three classifications: 


(1) abrasion; (6) erosion; (3) corrosion. 


+ The first of course is caused by road 
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dust, metal chips, dirt, etc., and has been greatly aided by the oil bath air cleaner. 


Erosion is caused by metal-to-metal contact. And it is here that “dag” colloidal 
graphite can play an important part. The graphoid surface formed on the friction 
parts withstands the temperatures and pressures existing in the combustion zone. 
lt presents a tough, lubricating film which will resist erosion and at the same time 
help maintain the oil film. The graphoid surface, being almost a part of the 
metal, cannot drain off the friction parts. This fact assures its presence during 
cold starts - a time when most scuffing of piston rings and bores occurs. 
Corrosion is»caused by the oxidation or chemical reaction of the products of com- 
bustion on the piston rings, cylinder walls, and pistons. Here again, the graphoid 
surface plays an important part. Being chemically inert and covering as it does 
the friction areas, it serves as a retardant of these corrosive influences. 


ACHESON COLLOIDS CORPORATION, PORT HURON, MICHIGAN 










ACHESON COLLOIDS CORP., PORT HURON, MICH. 


Please send gratis, story on “dag’’ Colloidal Graphite. 
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‘Diesel’ ?”’ 


In the “plain English” of John Q. Public, if an engine burns heavy 
fuels...injected cold...it’s a “Diesel.” Let the technical man quibble 
and limit the term to high pressure compression ignition engines... 
“So what?” says this truck operator. “I know what I want.” 


By using a spark plug instead of great pressure to ignite the fuel, that 
famous Swedish engineer, Hesselman, obtained many important advan- 
tages—all found in Waukesha-Hesselman Engines . 


Spark plug ignition starts a Hesselman Engine easier than a gasoline 
engine because compression pressures can be moderate. 


Spark plug ignition is precisely timed, not spontaneous . . . excessive 
cylinder pressures can’t build up, thus bulky frames and flywheels are 
eliminated. Snappy acceleration is a Hesselman by-word. 


Spark plug ignition sees all fuels in the same light—even those hard- 
to-fire oils that are dynamite to compression ignition engines. There is 
no ignition lag. 


Spark plug ignition makes mechanical up-keep low, because both com- 
pression and combustion pressures are moderate. Cylinders, bearings. 
crankshafts are under no violent shock reversals. 

Aren't all these advantages—easiest starting, snappy performance. 
safe working pressures, and low up-keep—worth more than a few addi- 
tional gallons of 7¢ fuel oil a day? Waukesha-Hesselman Oil Engines 
show the greatest over-all economy. Actual records of their operation 
ver thousands of hours prove it. The whole story is told in Waukesha 
‘“ngineering News Record No. 5-——write for a copy. 


WAUKESHA MOTOR COMPANY, WAUKESHA, WISCONSIN 


NEW YORK . TULSA ° LOS ANGELES 
‘HIS IS NO. 1 OF A SERIES ON THE WAUKESHA - HESSELMAN ENGINE 
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